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Melting the New Nodular Ductile Irons 


Lectromelt Furnaces, like the size CQT pictured above, provide the close control 
of analysis and temperature required for successful utilization of the new nodular 
ductile irons. These furnaces readily reduce the sulphur and phosphorous 
content to the low limits needed to obtain the highest physical properties. 
’*+ & * 

Lectromelt Forehearth Furnaces are being used in increasing numbers for control 
and adjustment of the analysis and temperature of metal melted in other equip- 
ment. They are especially designed for operation in conjunction with existing 


cupoias or air furnaces. 
Write today for detailed information of Lectromelt’'s complete range of 


Forehearth and regular melting furnaces. 


PITTSBURGH LECTROMELT FURNACE CORPORATION 
PITTSBURGH 30, PENNSYLVANIA 


manufactured in: CANADA, Lectromelt Furnaces of Canada, Ltd., Toronto 2; ENGLAND, 
Birlec, Ltd., Birmingham; SWEDEN, Birlec Elektkougnar A B, Stockholm; AUSTRALIA, Birlec 
Ltd., Sydney; FRANCE, Stein et Roubaix, Paris; BELGIUM, S. A. Belge Stein et Roubaix, 


Bressoux-Liege; SPAIN, General Electrica Espanola, Bilbao; ITALY, Forni Stein, Genoa. 





SIGNS of the trend... 




















FIGURES FROM BUREAU OF MINES 
DEPT. OF INTERIOR OF THE U.S. 


(Moisture Free) 


PROXIMATE ANALYSIS 
Volatile Matter (V.C.M.) . . 38.9% 
Fixed Carbon .... . . 57.4% 
Ash se 8 © 6S co eee 








Here’s an 18-second summary on why most foundries use — 
ULTIMATE ANALYSIS 
Crown Hill Seacoal Facing for venting molds. Hydrogen a - 5.4% 
Carbon . —_ , . . 82.0% 
@ The high volatile content (see Bureau of Mines figures) soa Be Ls el bn 
of Crown Hill means quick flash. Since the fusion point of a ee en: ime 
the small ash residue is 2980° F., molten iron cannot fuse paetndeh ... secct — 
it, and low sulphur content eliminates hard spots. In short, P 
peeling is easy and cleaning costs come down. Try Crown 
Hill, choice of most foundrymen. 
aoa! ! iy » ! yh 
Seacoal Plant 
CROWN HILL, W.VA. + CHICAGO —DETROIT « MILWAUKEE RICHMOND, VA 4600 East 71st Street 
ines 
CHATTANOOGA, TENN. NEW YORK - ST. LOUIS UPTON, WYO. ° 
Cleveland 5, Ohio 


IN TWIN CITIES: The Foundry Supply Co., Inc., 
404 Scuth Third St.. Minneapolis 15 Minn 





Push-button baking 
of foundry cores 


OW you can have straight line, conveyorized, continuous core 
baking in a compact unit designed to save space, time, and labor! 
Thermex High Frequency Core Baking Equipment produces 
superior foundry cores in a matter of minutes . . . cores that possess 
greatly improved shakeout and collapsibility characteristics. 

With Thermex Core Baking Equipment, you’ll save thousands 
of dollars annually in labor costs alone. The capacity of your mull- 
ing equipment is doubled. Far fewer mixes are required to produce 
a variety of cores. The labor involved in removing and re-racking 
core plates is eliminated . . . the cores go directly to the inspection 
table from your Thermex Core Baking Equipment. The cores 
themselves have no burned or broken surfaces to cause ridges, 
pits, or fins that must be removed from the castings. 

How’s that for saving costly man-hours that add up to cold, 
hard cash? 

You’ll want the complete, fact-filled story contained in our 
folder, ‘“Thermex High Frequency Core Baking Equipment’”’. It’s 
interesting and it’s important ... to you. Send for your copy today! 


T. M. Reg. U.S. 
Pot. Off. 


HIGH FREQUENCY CORE BAKING EQUIPMENT 


The Girdler Corporation, Thermex Division 


Louisville 1, Kentucky 








FACTS about Thermex 


Core Baking Equipment 











INSTALLED COST 


Usually less than conventional ovens. 
Equipment—complete with conveyor 
is simply placed in position and con- 
nected to power line. 


OPERATING COST 


Power is used only when cores are 
being baked and in proportion to the 
type and quantity. No power or time 
is lost in starting or in shutting down 
production. 


MAINTENANCE COST 


Negligible, because operation is re 
markably simple. Only moving parts 
are the conveyor and exhaust blower 
Push-button controls. 


BINDER COST 


Actually no more than the cheaper oil 
binders, because only one-third to one- 
half as much synthetic resin binder is 
required. A wide variety of proved 
resin binders is now available. 


CASTING CLEANING COST 


The labor normally required for correc- 
tion of defects such as blow holes, pits, 
etc., in the casting is reduced to a 
minimum. 
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The American Foundrymen’s Society is not re spon- 
sible for statements or opinions advanced by authors 
of papers printed in its publication 


—— 


This Month's Cover 
This month's cover shows a cast steel runner 
ea rotating or water wheel element) for a 
hydraulic turbine. It is one of four 35,000 hp, 92-ft 
head, 100-rpm_= hydraulic turbines 
\llis-Chalmers Mfg. Co. for the 


Authority 


being built by 
Valley 
runner is 173 in. in 
95,000 


I ennessec 
As machine, the 
diameter and 100 in. high, weighing 
Ib. In one of the fina! before 


about 
steps shipment, a 
worker with a portable grinder is removing undue 
from the Allis Chalmers 


Michael 


roughness runner vanes 


photo by Duratite 





Published monthly by the American Foundryman’s Society, Inc., 222 W. Adams St., Chicago 6. Subscription 
price in United States, Canada and Mexico, $3.00 per year; international, $6.00. Single copies, 50c En- 
tered as second class matter July 22, 1938, under Act of March 3, 1879, at the Post Office, Chicago, Mlinois. 
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‘ynchburg 


lynchburg worker spraying green resin core 
for clutch housing with a 15° Mexacote solu- 
tion. Green resin core for transmission is 
waiting to be sprayed. Baked cores may be 
dipped for Mexacote treatment. 


Mexacote-sprayed green resin core for 
clutch housing is placed in the oven for 
drying. Some cores are first baked and 
then given a 40° Baume’ coating of Mexa- 
cote. 


THE UNITED STATES GRAPHITE COMPANY 
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sprays cores weth 


for finer casting finish 


To find a product that would produce a 
high surface hardness on their cores and 
give a better casting finish, the Lynch- 
burg Foundry Company tested many dif- 
ferent products. After exhaustive tests 
on a wide variety of cores they found that 
MEXACOTE would do exactly what they 
wanted it to do. Say Lynchburg engi- 
neers: “Now we spray all cores—where 
spraying is possible—with a 15° Baume’ 
From core to casting. The picture at left shows one part of the core assembly 


for clutch housing after having been sprayed green with Mexacote and baked. 
At right is the casting. Note fine finish that will require minimum finishing. 


solution of MEXACOTE and the results 


have been highly satisfactory.” 


When you want a better casting finish, 
spray or dip molds and cores with MEXA- 
COTE. It quickly mixes with water and 
thins to a spraying consistency. MEXA- 


COTE forms a firm coating that will not 





crack, shrink, scab, peel or buckle under 
heat, and can be dried by torch, lamp, 


or oven. A solution of 20° Baume’ is 


At left, resin cores for part of truck transmission case are sprayed green with 
Mexacote. At right is the transmission case after casting. Note absence of 
veining of cored surfaces. 


usually recommended for spraying, 35 

for dipping. MEXACOTE holds true core 
dimensions, does not run or build up— 
penetrates sand to prevent burning in. 


Write for special MEXACOTE bulletin. 


DIVISION OF THE WICKES CORPORATION + SAGINAW, MICHIGAN 
JULY, 1949 





\ Revive GIVES YOU 


MOST BOND Strength 








FOR EVERY DOLLAR 


> sand needs strength, but at minimum 
cost. Revivo is low in first cost and has high 
durability. The foundry which properly uses 
Revivo Bond has the lowest sand cost which 
it is possible to obtain from any clay of any 
type. Plus—wide moisture range and high 
sintering point. 


If your precise requirements are not met with 
Revivo Bond, they will be with one of our 
other four clays, or a combination of them. 


* * * 


EASTERN CLAY PRODUCTS, Inc. 
JACKSON, OHIO 


REVIVO BOND 


Revivo is one of five ECP products. These, with many 
combinations, enable us always to recommend the very 


best bonding clay or variation for your exact purpose 
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Your production line is your profit 
line—safeguard it by using APEX 
Z-50, a proven quality alloy. Having 
uniform casting characteristics with 
better-than-average mechanical prop- 
erties, and free machinability, APEX 
Z-50 will meet most of your casting 
requirements. When quality plus econ- 
omy is paramount, specify APEX 
Z-50—‘“‘Proved Best By Test”! 


Apex Smelting Company 


Cleveland 


Chicago 





ABRASIVE 
RESISTANT 


ETERNA 
METAL 


ETERNA 
ae 


ECONOMICAL 


We Have Perfected a New Metal 


; iow new Eterna metal possesses unusual 


wear-resistant qualities never before equalled 
for hardness and long life pattern service. It is a 
heat-treated alloy; and after the heat-treatment, 
a hardness will average between Rockwell B-75 
and B-90. This outstanding property alone is 
responsible for imparting to the patterns their 
long durability. We are using this alloy to re- 
place other metals in the construction of metal 


patterns; and reports that we have received on 


WOOD AND METAL PATTERNS 


KELLER AND DUPLICATOR WORK 
FOUNDRY ANOD 


1161 HARPER AVE. 
AT RIVARD ST. 
BERYLUUM COPPER 1913 


MONEL METAL 


MACHINE WORK 
MALLORY METALS 


these patterns indicate that the material will 
outwear the metals ordinarily used, more than 
two to one. It also lends itself to producing 
better pattern castings as the metal flows 
freely in the mold and also reproduces more 
accurately. The material can be soldered or 
brazed, thus allowing for design changes 
when necessary. 

We welcome inquiries for further information 


and assure you of a prompt reply. 


EVERDUR CASTINGS 


COPPER CASTINGS OF HIGHEST 


MACHINE Co. ELECTRICAL CONDUCTIVITY 


Phone TRinity 5-2430 


DETROIT 11, MICH. a 


BRASS, BRONZE 
AND ALUMINUM CASTINGS 
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HOLD THAT SAND’... 


WITH AMAZING NEW 


SAND ARRESTER TUBE! os —, 
(Patent Applied For) 


POSITIVELY ELIMINATES SAND STEMS ON BLOWN CORES! 


[_1 > GUARANTEED FOR MORE THAN 100,000 BLOWS. 
AUTOMATICALLY DELIVERS PERFECT CORES. 
APPROVED BY THE MOST EXPERIENCED FOUNDRYMEN. 
INSTALL WITHOUT SPECIAL TOOLS. 
SIMPLE TO INSTALL— PUSH OUT THE OLD — PUSH IN THE NEW. 


SPECIAL QUALITY, WEAR RESISTANT RUBBER——NOT AFFECTED BY ABRA- 
SION, OIL, WATER or TIME. 


TOUGH ELASTIC RUBBER FUSED TO SEAMLESS STEEL TUBES BY OUR OWN 
SPECIAL PROCESS. 


STEEL TUBE HEAVILY PLATED AND RUST PROOF. 
SAND FLOWS FREELY INTO CORE BOX. 
SAVE CORES, TIME and MONEY. 
WE ARE PREPARED TO MAKE UP FOR YOU ENOUGH TUBES TO FIT ANY CORE BOX YOU 


CHOOSE. IF AT THE END OF THIRTY DAYS YOU FEEL THAT THE TUBES ARE NOT WORTH 
WHAT YOU PAID, YOU MAY RETURN THEM FOR FULL CREDIT. 





TUBES ARE PRICED AS FOLLOWS: 


THIRTY DAY TRIAL COUPON 


Number needed %” O.D. by 


Number needed 2” O.D. by 
Number needed %” O.D. by 
Number needed %” O.D. by 
Number needed 1” O.D. by 


Add 10c for each additional Tubes of any length or diameter can 
be made — we invite your inquiry. 





inch or fraction of length. 








FILL IN THE ORDER COUPON NOW! — INSTALL SAND ARRESTER TUBES WITHOUT DELAY! 


MARTIN ENGINEERING COMPANY 


704 Rose St., Kewanee 1, Ill. 
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a. Delta Core and Mold Washes “Anchor” themselves by 
penetrating from 3 to 5 grains deep into the sand. This bond 
between the wash and the sand . . . a distinctive DELTA char- 
acteristic . . . produces an expansion-resisting coating essential 
to the production of finer finished castings. 


« The hot strength of Delta Core and Mold Washes in- 
creases with each degree of temperature rise from 1800°F to 
3000°F providing maximum critical hot strength for all foun- 
dry applications. 

The higher hot strength of DELTA Core and Mold Washes 
eliminates surface sand fissuring, excessive sand expansion 
and distortion. 


C. No gas leakage through Delta Core and Mold washed 
surfaces. Gases produced by decomposition of organic binders 
in the core sand cannot leak through Delta Core and Mold 
washed surfaces to contact the molten metal. Only Delta Core 
and Mold Washes provide this unique and all-important in- 
surance against defective castings resulting from core gas leak- 
age. DELTA Core and Mold Washes insure more perféct cast- 
ings with finer finished surfaces. 


e Ask for a liberal working sample. 


FR PRODUCTION OF... 


aye 


OWER 
5. LESS SCRAP IN MACHINING. 


DELTA CORE & MOLD WASH-BASE 
Mix with silica flour and water to produce fin- 
ished wash. 
_ 
FOR STEEL 
STEELKOAT — Special Core and Mold Wash. 
. 
FOR GREY IRON & MALLEABLE 
Grakoat — Blackoat — Hi-temp. 


s 
FOR NON-FERROUS METALS 
Non-FerrusKoat. 
7 
FOR ALL SAND CAST METALS 
THERMOKOAT — It’s Plasti-Lastic. 
PYROKOAT-Hi-Speed. 
io 
FOR UNUSUALLY HIGH TEMPERATURE 
CONDITIONS 
Z-KOAT-High-fusion-temp wash. 


There is no “just as good” substitute for any DELTA Core and Mold Wash just as there is no substitute 
for DELTA'S scientific laboratory control of production which safeguards the quality and uniformity 
of all DELTA Foundry Products. DELTA Research laboratories developed, and pioneered the use of, 
Plastic-type Core and Mold Washes . . . and still leads the field in the development of new products 


for improved foundry practices. 


DELTA OIL PRODUCTS CO. 


MILWAUKEE 9, WISCONSIN 
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It’s Expensive to Heat “ALL OUTDOORS” 


SCHNEIBLE Compeencating iv HOODS 


Save Your Building Heat in Winter! 


Though the weather may be hot, now is the logical 
time to think about next winter's plant efficiency. Those 
antiquated shakeout hoods may be dissipating extra 
profits right out of the stacks. 


Schneible “Compensating Air’’ Hoods were designed 
especially for removal of contaminated air without the 
usual waste of usable warm air that costs money to 
produce. 

The “‘Compensating Air’’ supply, taken from outside 
the plant prevents “robbing” plant of warm air in 
severe weather—thus reducing heating costs and pre- 
venting undesirable airflow patterns throughout the 
foundry. 


For further information, write 
for Bulletin Number 548. 


CLAUDE B. SCHNEIBLE COMPANY 
2827 Twenty-Fifth Street ° Detroit 16, Michigan 


JULY, 1949 


All contaminated air is efficiently conducted to the 
Schneible Multi-Wash Dust Collector with heavier par- 
ticles going to the Schneible Velocitrap and then to the 
shakeout sand conveyor belt. 


Put Schneible on your list of ‘‘musts” when consid- 
ering efficient dust and fume control. 


ENGINEERING REPRESENTATIVES IN PRINCIPAL CITIES 


pa YOur present 
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SHAREOUT MACHINE tk 


U.S. and Foreign Patents Applied For 


Merv wasn COLLECTORS, 
VELOCITRAPS, WEARPROOF 
PUMPS, DEWATERING AND 
SETTLING TANKS, ENTRAIN- 
MENT SEPARATORS. 








FERROCARBO Briquettes 


Thorough deoxidation. 


THE NEW Prolonged increase in fluidity. 


Less tendency for internal 


wae |. 


Elimination of shrinkage cracks 
and hot tears close to or at point 


in malleable ion where risers feed castings. 
melting, that Less brea of fom 


duction of massive primary caf- 


bides wi e arked plane 
provides these es ith the ah aes 
atlvantages: The fine, uniform carbide disper- 


sion provides shorter annealing 
time and evenly distributed 
graphite nodules. 








bs 


Actual plant records attest the economies effected by FERROCARBO Briquettes 
in malleable melting operations. Their possibilities in your plant should not be 


overlooked. Call in our metallurgical staff for complete information. 


ROCARBO Briquettes 


BY CARBORUNDUM 


TRADE MARK 


’ 


J Cc ) Distrib & Co., Pittsburgh, Clevelan: Birm h Philad h i Buff M d 
FERROCARBOD utors: Kerchner, Marshall in, ue , DI “ 
i urgh, Cl d, gham, elphiaan uffalo eran ompany, C ago, St. Li yuis and Cincinnat 
> C pa hic 


Gi are re istered trademarks which indi ate manu, tur b I 

& 

carborundum and Ferrocarbo C. fac ure ry be Carborundum Compan 
y 
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HERE'S 
HOW... 


CHICAGO TRANSIT AUTHORITY 
CUTS MELTING TIME IN HALF 


e« - cuts fuel cost 50%... cuts metal losses 40% 


Chicago Transit Authority, one of the world’s largest transportation systems, 
operating 2,400 streetcars, 1,625 elevated cars, and 1,100 buses, installed a 
Fisher oil fired Simplex Melting Furnace for remelting, reclaiming scrap, brass, 
and bronze. Journal and axle bearing brasses and worn parts from all types of 
rolling stock are melted down and recast into new parts. 

The new Fisher Simplex replaces a conventional oil fired spherical type open 
flame furnace. Check this “Before and After” story of faster melting, lower fuel 
cost, and lower metal losses. 





FISHER ADVANTAGES Heating time mae . 
Furnace charges easily from front at con- 1000 Ib. charge 2% brs. © Om 
venient height. . . . More scrap can be 
charged because of large area above mol- Fuel cost per 
ten metal line. . .. Uses open flame rever- pound melted $.0056 $.0027 
beratory melting, the fastest fuel fired 
melting method. . . . Two section furnace Metal Loss 5% 3% 
shell removable for easy relining. 














Ask for bulletin +28-A “Fisher Simplex Furnaces.” 


2440 West Hubbard Street, Chicago 12, Illinois 


JULY, 1949 13 




















Cut Weight, Eliminate Heat Treatment, 
Improve Properties — with TENZALOY 





Casting ten parts of the Bearcat electric hoist (above) in 
TENZALOY enabled the manufacturer. The Harrington 
Company, Philadelphia, to: 
1. Produce the article without heat treatment. thus 
saving an added expense. 
2. Reduce castings’ weight from an average of about 60 Ibs. (original ferrous 
metal design) to 20 Ibs., thus improving portability. 
3. Cut machining and handling costs. 


. Improve appearance and corrosién properties, thus increasing sales appeal, 


1 
5. 


Virtually eliminate rejects. 
The Fisher Casting Company, North Plainfield, N.J.. which cast the components 
shown above, is a longtime user of TENZALOY. Its competent staff knows well 
this aluminum-magnesium-zine alloy which Federated developed to give high 
strength without heat treatment. Therefore, when they recommended TENZALOY, 
and worked with Harrington and Federated engineers on the 
project. they were certain of its eventual success. 

This happy and profitable experience can be yours, too, Write 
Federated’s Dept. CW for technical pamphlet on TENZALOY. 


Sedviubiae METALS DIVISION 


AMERICAN SMELTING AND REFINING COMPANY, 120 BROADWAY, NEW YORK 5. N.Y. 
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LINE-UP TROUBLES DISAPPEAR 


Pa 
with UNIVERSAL 
FLASK PINS AND BUSHINGS 


FOR COPE AND DRAG 


Accurate and speedy lineup of cope and 


drag, saving valuable production minutes, 





is the experience of the foundry that uses 
Universal Flask Pins and Bushings. Once in- 
stalled, they maintain their stability and accuracy 
for hundreds of castings. Cope Bushings are 
quickly guided to Drag Pins over tapered, loose- 
fitting Closing Pins which are easily removed 
after assembly. The special elongated flask 
bushing permits longitudinal expansion to com- 
pensate for metal heat without affecting accurate 
alignment. Universal Flask Pins and Bushings 
are available from stock in standard sizes for 
iron, steel, aluminum and magnesium flasks. 
Special sizes and types to order. Send for 
folder and complete information. 


UNIVERSAL ENGINEERING COMPANY 


FRANKENMUTH 12, MICHIGAN 
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police dust here: 


Memphis Works of International Harvester | 
Employ 3 Types of Roto-Clones For 
Complete Foundry Dust Control 


HEY even harvest the dust at 
International! Grinders (both 
portable and stand type), abrasive 
cleaners, sand handling equipment 
and shakeouts—all are serviced by 


AAF Roto-Clones*. 


Three types of Roto-Clones—D, 
W, and N—exhausting a total of 
over 300,000 CFM are used in this 
modern Memphis foundry. Above 
you see a battery of portable grind- 
ers served by a compact Type D 
unit. At left is pictured a group of 
six foundry shakeouts whose dust 
load is handled by 3 Type W 
Roto-Clones. 


Regardless of the nature or quan- 
tity of the dust generated in your 
plant, there’s an AAF Roto-Clone 
of a type and size designed for 
highest collection efficiency—plus 
simplicity, compactness and low 

Three type W Roto-Clones serve these six foundry shakeouts ope rating cost. The experience of engi- 
at Memphis Works of International Harvester. . . 

neering Roto-Clones to solve thousands 
of dust problems is yours for the asking. 
Get the Roto-Clone Story! = For complete information, call your nearby 


Bulletin No. 270-A describes the complete AAF representative or write direct to— 
Roto-Clone line, its applications and ad- 


antages. Write fo ritnow! 
ere ee ts AMERICAN AIR FILTER COMPANY, INC. 
104 Central Avenue, Louisville 8, Ky. 
In Canada: Darling Bros., Ltd., Montreal, P. Q. 


R oO ice) i L oO N i’ R *Roto-Clone is the trade-mark (Reg. U.S. Pat. Off.) 
- 

of the American Air Filter Company, Inc., for variou 

dust collectors of the dynamic precipitator and hydro- 


DUST CONTROL EQUIPMENT static precipitator type 
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IN THE HOUR GLASS 


the size of hole controls 
the flow of sand. 


IN CASTINGS 


the condition of molten 
metal controls the 
quality. 


SCORED BRICK FORM 
saves time in using. 


You simply toss Famous Cornell Flux into cupola with 
each ton charge of iron or break off one to three 
briquettes (quarter charges 
This flux does not blow out with the blost but 
STAYS in 


sections) for smolier 


melting zone until entirely consumed 


MALLEABLE FOUNDRIES, with cupola operation, are show- 
ing a rapid trend towards the use of Famous Cornell Cupola Flux. Re- 
ports of greatly improved casting production come from every direction. 
Furthermore, there is a considerable reduction in cupola maintenance 
labor and cost. The life of cupola lining, whether brick or stone, 


is greatly prolonged. 


Famous CORNELL 


ee ee ee 


Produces clean, tough castings. 
No spongy or porous spots even 
when more scrap is used. Thin- 
ner yet stronger sections are 
poured. Castings toke o higher 
polish. NO FUMES! Exclusive for-* 


Write for Bulletins ™ 
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PURIFY YOUR METAL, POUR 


BETTER CASTINGS Sy using, 


Fameus. CORNELL 


CUPOLA FLUX 


A trial in your foundry will PROVE this—Metal is hotter and 
more fluid; sulphur is reduced; castings are sounder, cleaner, and 
their even grain and freedom from hard spots and hollow centers 


makes machining definitely easier; rejects are cut amazingly. 


Cleaner cupolas, cleaner drops, longer brick life and greatly 
reduced maintenance cost are other advantages in using Famous 


Cornell Cupola Flux. 


WRITE FOR BULLETIN 46-B 


The CLEVELAND FLUX Company 


1026-1036 MAIN AVENUE, N.W., CLEVELAND 13, OHIO 


Manufacturers of Iron, Semi-Steel, Malleable, Brass, Bronze, Aluminum 
ond Ladle Fluxes—Since 1918 


Makes metal pure and clean, 
even when dirtiest brass turn- 
ings or sweepings ore used. Pro- 
duces tings which with d 
high pressure tests and take o 
beoutiful finish. Saves consider- 
able tin and other expensive 
metals. Crucible and furnace 


linings are preserved. 





Place a few ounces in bottom of 
ladle, then tap cupula. Metal is 
thoroughly cleansed, foreign im- 
purities ore easily skimmed off. 
lodies are kept cleon, there is 

patching and ii d ladle 
life. Metal temperatures are re- 
tained during transfer to molds. 





Famous CORNELL Famous CORNELL 
BRASS FLUX LADLE FLUX 


/ 


| 


sini 
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voy LUNGSTEN 


is used in 
jet engine parts 


Small amounts of tungsten are used in the al- 
loys for turbo-jet parts because tungsten increases 
their hardness and strength even at very high 
temperatures. The percentage of tungsten in high- 
temperature parts depends upon the physical 
properties desired and the service temperatures 
to be met. Tungsten-bearing alloys are produced 
in both cast and wrought forms. 


For the manufacture of high-temperature alloys, 





ELECTRO METALLURGICAL DIVISION 


Union Carbide and Carbon Corporation 

30 East 42nd Street [4 New York 17, N. Y. 
OFFICES: Birmingham ¢* Chicago * Cleveland * 
New York Pittsburgh ¢* San Francisco 


In Canada: Electro Metallurgical Company of Canada, Limited, 
Welland, Ontario 


Detroit 


NOZZLE VANES 


TURBINE BLADES 





TAIL CONE 


TAIL PIPE 





ROTOR 


ELECTROMET supplies a high-quality ferro tung- 
sten conforming to A.S.T.M. Specification A144-39. 
This ferro-alloy contains 70 to 80 per cent tungsten 
and a maximum of 0.60 per cent carbon. It is 
available for immediate delivery in a crushed size 
of % inch by down and is suitable for all electric 
furnace additions of tungsten in producing special 
heat-resistant alloys. Write for additional informa- 


tion on tungsten and other ELECTROMET alloy:. 


Electromet 


TRADE-MARK 


Ferro-Alloys and Metals 
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WHEREVER 


® “National” carbon is now firmly 
established for blast furnace linings. 
It is being used outside the furnace as 
well—wherever there is contact with 
molten material—for the splash plate, 
runout troughs clear down to the ladle, 
s!:immer plate, cinder notch liner, and 
cinder notch plug. 


The reasons? 


“National” carbon has no melting 
point. It is highly resistant to slag at- 
tack and thermal shock ... not wet by 
molten metal . .. has a low thermal ex- 
pansion... and maintains its mechan- 
ical strength at elevated temperatures, 
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THE HOT STUFF HITS 





For the cinder notch plug! 














Use “National” carbon inside and out- 
side your blast furnaces and you cut 
down maintenance, speed up produc- 
tion and save money. For more in- 
formation, write to National Carbon 
Company, Inc., Dept. AF. 


The term “National” is a registered 
trade-mark of National Carbon Company, Inc. 








NATIONAL CARBON COMPANY, INC. 
Unit of Union Carbide UCC} and Carbon Corporation 
30 East 42nd Street, New York 17, N. Y. 


Division Sales Offices: 
Atlanta, Chicago, Dallas, Kansas City, New York, Pittsburgh, San Francisco 


These products sold in Canada by Canadian National Carbon Company, Ltd., Toronto 4 














SIMPSON MIXERS WILL HELP YOU TO IMPROVE YOUR PRODUCT AND REDUCE COSTS. 
ETT Tait), I YOUR NATIONAL ENGINEER WILL BE GLAD TO ASSIST IN PLANNING THE INSTALLATION. 


a 
€ 


(<4) 
Co 0 . i FZ 
4 NATIONAL Eng tneewng G omprany 
/aleadsiue 

600 Machinery Hall Bidg. ¢ Chicago 6, Illinois 
M J xX E RS Manufacturers and Selling Agents for Continental European Countries. The George Fischer Steel & Iron Works, Schaffhausen, 


Switzerland. For the British Possessions, Excluding Canada and Australia- August's Limited, Halifax, England. For Canada 
Dominion Engineering Co., Ltd., Montreal, Canada. For Australia and New Zealand Gibson, Battle & Co., Pty., Ltd., Sydney, Australia 
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KNOWING FOUNDRY COSTS is never 


so important as in times of keen competition. Like the 


rest of the business world, the foundry industry is not 
ing a transition from a sellers’ to a buyers’ market. And 
the old bugaboo “price per pound”—which the A.F.S. 
Foundry Cost Committee has fought for years—is enter- 
ing into casting purchase discussions more and more 

Desire to maintain tonnage for tonnage’s sake and 
lack of authentic and realistic cost figures has panicked 
some foundrymen into contracting for work they can 
not aflord to perform. 

Smart foundry operation demands that the very best 
combination of men, materials, machines and methods 
be used. Choices of the last three are reported constant 
ly in the foundry technical literature. Sound foundry 
costing tells the foundryman when he is using existing 
facilities to best advantage and gives him a basis for 
evaluating any changes he may contemplate making. 

\ good foundry cost system of the type frequently 
recommended and detailed in A.F.S. literature helps 
a foundryman decide which toundry technique is most 
economical. It tells him which pieces of equipment are 
outmoded and should be replaced. It helps him go well 
beyond first cost of machines and materials in ana 
lyzing their value. 

It was in the April, 1946, issue of AMERICAN FouNnb 
RYMAN (pages 136-138) that R. L. Lee, Grede Found 
ries, Inc., Milwaukee—long-time chairman of the A.F.S. 
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Foundry Cost Committee—discussed the merits of 
“price per piece” and the demerits of “price per 
pound.” The advantages of “price per piece” to both 
consumer and producer are great enough to eliminate 
the “price per pound” policy from consideration, ac 
cording to the article. 

Citing examples, Lee showed conclusively that sell 
ing Castings on a pound basis can lead to a considerable 
loss if the foundryman underestimates the weight of 
the casting. If he overestimates the weight he makes a 
large profit and penalizes and may eventually alienate 
the customer. Neither is to the advantage of the 
foundryman and both can be eliminated by calculat 
ing costs on a piece instead of a pound basis. 

\ foundryman who has many customers and a high 
output but who sells at a loss cannot long remain in 
business. Nor can he continue to operate without 
customers driven away by excessive costs. 

During the current lull in business activity, foundry 
men should overhaul their cost systems. Using realistic 
cost figures they can revamp their operations, taking 
advantage of the wealth of technical and operating 
data in the foundry literature. Then they will be able 
to quote reasonable prices, keep customers and con 
tinue to operate satisfactorily. 

(A bibliography of foundry cost information pub 
lished by the American Foundrymen’s Society during 
the past ten years ts available on request.) —E ditor. 








CHAPTER OFFICERS H 


(Top, left) A.F.S. President-Elect Edwin W. Horle 
bein, Chairman, opens the two-day Conference. Seated 
at speakers’ table are, left to right: Vice-President 
Elect Walton L. Woody, President W. B. Wallis, 
Secretary-Treasurer Wm. W. Maloney and Technical 
Director S. C. Massart. (Top, right) Left to right: 
Program Chairman Jack W. Giddens, Central Indi- 
ana; Program Chairman Stanley H. Davis, Western 
Michigan; Program Chairman M. E. Rollman, Cincin 
nati District; and Secretary Ge orge ]. Biddle, Chicago, 
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get acquainted, (Below, left) Long-distance travelers 
to the Conference included, left to right: Chairman 
Fernando Gonzalez V. and Program Chairman N. S. 
Covacevich of Mexico City; Program Chairman John 
Russo of Northern California; Program Chairman IL 
P. Young of British Columbia; and Chairman Jack H. 
King, Ontario; (Below, right) New Yorkers J]. F. Living 
ston, Chairman, Central New York; Chairman John R 
Wark and Program Chairman A. A. Diebold of West 
ern New York Chapte) examine Conference exhibits. 





Over 80 A.F.S. CHAPTER OFFICERS met with na 
tional officers and staff members for the Sixth Annual 
Chapter Officers Conference, June 30-July 1, at the 
Stevens Hotel, Chicago. Purpose of the two-day meet 
ing was to give chapter officers a better background 
on Society problems and operations, and to discuss 
chapter programs, membership development, the 
\.F.S. technical program, AMERICAN FOUNDRYMAN, 
and foundry education. 

Surprise attendant at this year’s Conference was 
W. W. Eichenberger, Milwaukee Foundry Equipment 
Co., Port Royal, Pa., representing the proposed Cen 
tral Pennsylvania Chapter. The embryo chapter is 
expected to have headquarters at Pennsylvania State 
College, State College, Pa., and will include foundries 
in the surrounding territory. 

Presiding at the Conference was President-Elect 
LE. W. Horlebein, Gibson & Kirk Co., Baltimore, Md. 


SIXTH ANNUAL 


Official guests and speakers included: President W. B. 
Wallis, Pittsburgh Lectromelt Furnace Corp., Pitts 
burgh; Vice-President-Elect Walton L. Woody, Na 


tional Malleable & Steel Castings Co., Cleveland; 
Director W. J. MacNeill, Dayton Malleable Iron Co., 
Dayton, Ohio: Director-Elect F. G. Sefing, Interna- 
tional Nickel Co., New York; George K. Dreher, ex 
ecutive director, Foundry Educational Foundation, 
Cleveland; and E. A. McFaul, Midwest Institute. 
Following opening of the Conference by President 


Elect Horlebein, President Wallis welcomed the group 
and gave a brief résumé of the origin, objects and 
fundamental purposes of the Society. A discussion on 
the CHAPTER MANUAL, now under revision, was led 
by Secretary- Treasurer Wm. W. Maloney. “Breaking 
the Ice,” an audience participation program designed 
to help chapter delegates get a better idea of how to 
conduct their meetings and stimulate interest among 
the attendants was conducted by Mr. McFaul. 

Following a buffet lunch, the motion picture, “Fluid 
Flow in Transparent Molds,” developed on the Alu- 
minum and Magnesium Division Research project 
was shown. First viewed at this year’s Annual A.F.S. 
Convention, the film was enthusiastically acclaimed 
and a number of chapter officers immediately booked 
it for showing at meetings during the coming year. 

Program building was described by Conference 
Chairman Horlebein, Secretary-Treasurer Maloney 
and Technical Director $8. C. Massari. 

The afternoon session closed with Herbert F. Scobie, 
editor, AMERICAN FOUNDRYMAN, discussing new fea 
tures of “The Foundrymen’s OWN Magazine” intro 
duced during the past year. He also explained how 
chapters and Society members can make their maga- 
zine serve them better. 

Highlight of the Conference Dinner which ended 
the first day of activity was the humorous talk, “With 


Secretary-Treasurer Lillian K. Polzn, Twin City 
Chapter, first woman delegate to the Chapter Officers’ 
Conference, is welcomed by President-Elect Horlebein. 


Your Hat in Your Hand,” presented by Mr. McFaul. 

Second day’s sessions started with a discussion of 
A.F.S. technical activities led by Technical Director 
Massari. He explained how the national committees 
are organized and how they function, discussed the 
Society’s research program and told how chapters can 
play a more important part in the technical work. 

Membership matters, dues proration and an outline 
of membership processing in the National Office were 
explained by Promotion Manager Terry Koeller. Di 
rector-Elect F. G. Sefing led off a series of talks on 
educational programs by outlining the work of A.F-.S. 
during the past few years with special emphasis on 
youth encouragement. National Director W. J. Mac 
Neill described a successful in-plant training program 
for engineering college graduates. A preview of the 
1950 A.F.S. Apprentice Contest was given by Tech 
nical Assistant Jos. E. Foster. 


In a luncheon talk, George K. Dreher of FEF 
rounded out the educational discussion by describing 
the Foundation’s activities the past two years. 

Phe Conterence closed with the popular session, 
The Shakeout, a free-for-all during which questions 
on any subject are freely asked and answered. 

The following chapter officers attended the Sixth 
Annual Chapter Officers Conference. Most of the pro 
gram chairmen listed are also vice-chairmen of their 
respec tive ¢ hapters: 

BinMINGHAM—Chairman C. P. Caldwell, Caldwell Foundry & 
Machine Co., and Secretary- Lreasurer Fred K. Brown, Adams 
Rowe and Norman, Inc., Birmingham, Ala 

Barrish Cotumsta—Chairman J. A. Dickson, Dickson Foundry 
Co., and Program Chairman L. P. Young, A-1 Steel & Lron 
Foundry Ltd., Vancouver, B. C., Can. 

Canton Disrrict—Chairman Geo. M. Biggert, United Engineer 
ing & Foundry Co., Canton, Ohio, and Program Chairman 
Thomas W. Harvey, Pitcairn Co., Pittsburgh Valve & Fit 
ting Div., Barberton, Ohio 

CentRaL Tiasnots—Chairman Chas. W. Bucklar, Jr., 
Foundry Co., E. Peoria, IL, and Program Chairman W. G 
Schuller, Caterpillar Tractor Co., Peoria, Il 

Cenrrat [INpIANA—Chairman §. Franklin Swain, Golden Foundry 
Co., Columbus, Ind., and Program Chairman J. W. Giddens 
International Harvester Co., Indianapolis, Ind 
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CENTRAL MicHIGAN—Chairman Fitz Coghlin, Jr., Albion Malle 
able Iron Co., Albion, Mich., and Program Chairman Donald 
Gilchrist, Foundries Materials Co., Fremont, Ind. 

CenTRAL New York—Chairman J. F. Livingston, Crouse-Hinds 
Co., Syracuse, N. Y., and Program Chairman David Dudgeon, 
Jr., Utica Radiator Corp., Utica, N. Y. 

CentraL Onto—Chairman W. L. Deutsch, Columbus Malleable 
Iron Co., Program Chairman J. Gray Lummis, A. P. Green 
Fire Brick Co., and Secretary D. E. Krause, Gray Iron Re 
search Institute, Columbus, Ohio. 

CuesaApeaAKe—Chairman J. B. Mentzer, Wood-Embly Brass Co., 
Waynesboro, Pa., and Program Chairman A. A. Hochrein, 
American Smelting & Refining Co., Baltimore, Md. 

Cuicaco—Chairman W. D. McMillan, International Harvester 
Co., Chicago, Program Chairman A. W. Gregg, Whiting 
Corp., Harvey, Ill, and Secretary-Treasurer G. J. Biddle, 
Illinois Clay Products Co., Chicago. 

Cincinnati—Chairman W. J. Klayer, Aluminum Industries, Inc., 
Cincinnati, and Program Chairman M. E. Rollman, Cincin 
nati Milling Machine Co., Cincinnati 

Derroit—Chairman R. J. Wilcox, Michigan Steel Casting Co., 
and Secretary Julian N. Phelps, Vanadium Corp. of Amer 
ica, Detroit 

EasreRN Canapa—Vice-Chairman L. Guilmette, Canadian Found 
ry Supplies & Equip. Ltd., Montreal, Que., and Secretary 
J. G. Hunt, Dominion Engineering Works Ltd., Lachine, 
Que., Can. 

EastERN New York—Chairman Kenneth F. Echard, Eddy Valve 
Co., Waterford, N. Y., and Program Chairman Jasper N 
Wheeler, Wheeler Bros. Brass Foundry, Troy, N. Y. 

MerropoLiTaN—Chairman T. J. Wood, American Brake Shoe Co., 
Mahwah, N. J., and Program Chairman D. S. Yeomans, G. F 
Pettinos, Inc., E. Orange, N. J] 

Mexico City—Chairman Fernando Gonzalez V., consultant, and 
Program Chairman N. S. Cavacevich, Foundry Div., La Con 
solidada S. A., Mexico, D.F., Mexico. 


Micutana—Chairman VY. S. Spears, American Wheelabrator & 
Equip. Corp., Mishawaka, Ind., and Vice-Chairman Wm. G. 
Ferrell, Auto Specialties Mfg. Co., St. Joseph, Mich. 

Mo-Kan—Chairman J. T. Westwood, Jr., Blue Valley Foundry, 
and Program Chairman Clarence W. Culbertson, M. W 
Warren Coke Co., Kansas City, Mo. 

NORTHEASTERN Onto—Chairman Wm. G. Gude, Penton Publish 
ing Co., and Program Chairman Fred J. Pfarr, Lake City 
Malleable Co., Cleveland. 

NORTHERN CALIFORNIA—Chairman J. L. Francis, Vulcan Steel 
Foundry Co., and Program Chairman John R. Russo, Russo 
Foundry Equip. Co., Oakland, Calif. 

NorTHERN ILLINOIS & SOUTHERN Wisconsin—Chairman Lester 
Fill, Geo. D. Roper Corp., and Program Chairman F. W. 
Thayer, Gunite Foundries Corp., Rockford, Hl. 

NORTHWESTERN Pa.—Treasurer Fred J. Carlson, Weil-McLain 
Co., and Program Chairman Frank P. Volgstadt, Griswold 
Mfg. Co., Erie, Pa. 


Onrario—Chairman J. H. King, Werner G. Smith Ltd., Toronto, 
Ont., and Vice-Chairman M. N. Tallman, A. H. Tallman 
Bronze Co. Ltd., Hamilton, Ont 

Orvcon—Vice-Chairman James 1. 
Casting Co., and Program Chairman J. Goehler, Central 
Brass & Iron Foundry, Portland, Ore 

PurapecpHia—Chairman W. A. Morley, Olney Foundry Div 
Link-Belt Co., and Program Chairman C. B. Jenni, General 
Steel Castings Corp., Philadelphia. 

Quap Crry—Secretary-Treasurer C. R. Marthens, Marthens Co 
and Program Chairman H. A. Rasmussen, General Pattern 
Corp., Moline, Il 

RocuesreR—Program Chairman Kenneth R. Proud, Anstice Co 
Inc., and Secretary Leon C. Kimpal, Rochester Gas & Ele« 
tric Corp., Rochester, N. ¥ 

SAGINAW VALLEY—Program Chairman Howard H. Wilder, Eaton 
Mfg. Co., Foundry Div., Vassar, Mich. 

Sr. Louts District—Chairman Geo. N. Shepherd, Sterling Steel 
Casting Co., E. St. Louis, IIL, and Program Chairman John 
H. Williamson, M. A. Bell Co., St. Louis 

SOUTHERN CALIFoRNIA—Chairman Earle D. Shomaker, Kay-Brun 
ner Steel Products, Inc., Alhambra, Calif., and Program 
Chairman John E. Wilson, Climax Molybdenum Co., Los 
Angeles, Calif 

Pennesske—Chairman K. L. Landgrebe, Jr., Foundry Div., Whe 
land Co., and Vice-Chairman P. L. Arnold, U. 8. Pipe & 
Foundry Co., Chattanooga, Tenn 

Pexas—Chairman Chas. R. McGrail, Texaloy Foundry Co., San 
Antonio, Texas, and Program Chairman W. H. Lyne 
Hughes Tool Co., Houston, Texas 

PiMBeRLINE—Vice-Chairman John W. Horner, Jr., Slack-Hornet 
Brass Mfg. Co., and Secretary James E. Schmuck, Rotary Steel 
Castings Co., Denver. 

Pri-State—Chairman C. A. McNamara, Jr., Big Four Foundry 
Co., Inc., Tulsa, Okla., and Director F. E. Fogg, Acme 
Foundry & Machine Co., Coffeyville, Kan 


Brodigan, Columbia Stee! 


Chairman T. ]. Wood of the Metro 
politan Chapter, one of more than 
100 registrants at the Sixth Annual 
A.F.S. Chapten Officers Conference, 
receives his badge while fellow 
officers look on. Left to right ave 

Program Chairman Frank P. Volg 
stadt, Northwestern Pennsylvania; 
Chairman Kenneth F. Ecltard, East 
ern New York; Secretary James E. 
Schmuck, and Vice-Chairman John 
W. Horner, Jr., Timberline; Pro 
gram Chairman Jasper N. Wheeler, 
Eastern N. Y.; and Program Chat) 

man D. 8. Yeomans, Metropolitan 


Iwin Crry—Chairman Franklin A. Austin, Crown Iron Works 
Co., Minneapolis, Program Chairman S. L. Cameron, Ji 
Valley Iron Works, Inc., St. Paul, Minn., and Secretary 
Treasurer Lillian K. Polzin, Manufacturers’ Secretariat, 
Chamber of Commerce, Minneapolis 

WasHINGTON—Chairman Edward D. Boyle, Puget Sound Naval 
Shipyard, Bremerton, Wash., and Program Chairman J. I 
Dolansky, Griffin Wheel Co., So. Tacoma, Wash 

WesTERN MicuiGaN—Chairman C. N. Jacobson, Dake Engine Co 
Grand Haven, Mich., and Program Chairman S. H. Davis 
Campbell, Wyant & Cannon Fdry. Co., Muskegon, Mich 

WESTERN New York—Chairman John R. Wark, Queen City Sand 
& Supply Co., and Program Chairman A. A. Diebold, Atlas 
Steel Castings Co., Buffalo 

Wisconsin—Chairman R. C. Woodward, Bucyrus-Erie Co., So 
Milwaukee, Program Chairman J. G. Risney, Risney Foundry 
Equipment Co., Milwaukee, and Secretary Geo. E. Tisdale 
Zenith Foundry Co., West Allis, Wis 
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Division and committee officers attending this year’s 
Technical Correlation Committee meeting were (start 
ing left): A. I’. Pfeiffer, Allis-Chalmers Mfg. Co., Mil 
waukee; Leonard I. Tucker, City Pattern & Foundry 
Co., South Bend, Ind.; F. ]. Walls, International Nickel 
Co., Detroit; Technical Director 8. C. Massari; Techni 
cal Assistant Jos. E. Foster; Secretary-Treasurer Wm 
iV. Maloney; R. G. Mcklwee, Vanadium Corp. of 
Imerica, Detroit; A. W. Gregg, Whiting Corp., Har 
vey, 1ll.; Charles Locke, Armour Research Foundation, 
Chicago; L. H. Hahn, Sivyer Steel Castings Co., Chi 


cago; James Thomson, Continental Foundry & Ma 
chine Co., East Chicago, Ind.; Walter E. Sicha, Alumi 
num Co. of America, Cleveland; David Basch, Almin, 
Ltd., of Great Britain, Schenectady, N.Y Walte) 
Bonsack, Apex Smelting Co., Cleveland; Erwin G 
Tetzlaff, Pelton Steel Casting Co., Milwaukee; Robert 
P. Schauss, Illinois Clay Products Co., Chicago; Karl ] 
Jacobson, Griffin Wheel Co., Chicago; Walter W 

Edens, Badger Brass & Aluminum Foundry, Milwau 
kee; and George P. Halliwell, H.Kramer& Co., Chicago. 
1.F-.S. technical programs and policies were discussed. 


TECHNICAL CORRELATION COMMITTEE MEETS 


Announce Division And General [Interest Committee Heads 


TECHNICAL CORRELATION COMMITTEE members held 
their annual meeting June 13 at the LaSalle Hotel in 
Chicago. Reviewing technical activities of A.F.S. for 
the past year, they heard reports of the eight division 
and the general interest committee chairmen. As the 
technical policy making body of the Society, the Com 
mittee established a line of activity to be followed by 
the organization’s more than 500 national committee 
members during the coming year. 

Presiding at the meeting were Past President F. J. 
Walls, International Nickel Co., Detroit, and ‘Tech 
nical Director S$. C. Massari. 

Division and general interest committee chairman 
to serve for the next two years have been elected by 
letter ballot or at business meetings of the respective 
groups held during the 53rd Annual A.F.S. Conven 
tion in St. Louis, May 2-5. Customarily named in the 
odd years, the division and committee chairmen will 
guide A.F.S. technical activities in their fields and pai 
ticipate in overall coordination of the work as members 
of the Technical Correlation Committee. 

New chairman of the Aluminum and Magnesium 
Division is Walter E. Sicha, Aluminum Company ol 
America, Cleveland, who replaces retiring chairman 
Walter Bonsack, Apex Smelting Co., Cleveland, Hiram 
Rrown, Solar Aircraft Co., Des Moines, Lowa, will con 
tinue as vice-chairman of the division, a position to 
which he was appointed late in 1948. 

Heading the Brass and Bronze Division are George 
P. Halliwell, H. Kramer & Co., Chicago, and Arthur 
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K. Higgins, Allis‘Chalmers Mfg. Co., Milwaukee. M1 
Halliwell moved up from the vice-chairmanship to the 
chairmanship, formerly held by Walter W. Edens, 
Badger Brass & Aluminum Foundry Co., Milwauke« 

\. W. Gregg, Whiting Corp., Harvey, Ill., forme: 
vice-chairman of the Educational Division, has re 
placed Fred G. Sefing, International Nickel Co., New 
York, as chairman of that division. Mr. Sefing was 
elected a National Director at this vear’s Convention. 
Vice-chairman for the Educational Division is Ben D 
Claffey, Acme Aluminum Alloys, Inc., Dayton, Ohio 
\ former National Director of A.F.S., Mr. Claffey has 


L. F. Tucker R. P. Schauss 








A. S. Klopf 


G. E. Bean James Thomson 


just been elected vice-president of the Foundry Educa 
tional Foundation. 

Chairman and vice-chairman of the Gray Lron Divi 
sion for the coming two-year period are V. A. Crosby, 
Climax Molybdenum Co., Detroit, formerly vice-chair 
man, and W. W. Levi, Lynchburg Foundry Co., Rad 
ford, Va. R. G. McElwee, Vanadium Corporation ol 
America, Detroit, retired as chairman of the division; 
he will continue as chairman of the Cupola Research 
Committee. 

Heading the Malleable Division is George E. Bean, 
Eastern Malleable Iron Co., Wilmington, Del., who 
replaces Leon J. Wise, Chicago Malleable Castings Co., 
Chicago. Robert P. Schauss, Illinois Clay Products Co., 
Chicago, fills the post of vice-chairman, a position held 
during the past four years by W. B. McFerrin, Electro 
Metallurgical Co., Detroit. 

Changes in the Pattern Division have made Leonard 
F. Tucker, City Pattern & Foundry Co., South Bend, 
Ind., the new chairman of the group. He was vice 
chairman the past two years. New vice-chairman is 
H. K. Swanson, Swanson Pattern & Model Works, East 
Chicago, Ind. 

Officers for the Sand Division did not change. Chair 
man will again be H. Ries, Ithaca, N. Y. P. E. Kyle, 
Cornell University, Ithaca, will continue to serve as 
vice-chairman. 

In the Steel Division, Charles Locke, Armour Re 
search Foundation, Chicago, is chairman after serving 


the past two years as vice-chairman. Replacing him is 
the new vice-chairman of the division Ray H. Frank, 
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Bonney-Floyd Steel Casting Co., Columbus, Ohio. 

During 1948-49 one new general interest committee 
was formed, a committee was reactivated, and one com- 
mittee changed its name. New name of the former Job 
Evaluation & Time Study Committee is Time Study & 
Methods, a designation committee members believe 
more nearly describes their present activities. Chairman 
of the committee is Erwin G. Tetzlaff, Pelton Steel 
Casting Co., Milwaukee. 

Heading the reactivated Safety & Hygiene Commit 
tee is Lee C. Wilson of Reading, Pa., President of A.F.S. 
during the 1943-44 term. 

Newest general interest committee is the Plaster 
Mold Casting Committee. Chairman is David Basch, 
consultant, Schenectady, New York. 

Most of the general interest committees will have 
the same chairmen during the coming two years. Con 
tinuing in office for their respective committees are 
Chemical Analysis—Karl J. Jacobson, Griffin Wheel 
Co., Chicago; Fluidity Testing—Howard F. Taylor, 
Massachusetts Institute of Technology, Cambridge 
Foundry Cost—Ralph L. Lee, Grede Foundries Inc. 
Milwaukee; Heat Transfer—H. A. Schwartz, National 
Malleable & Steel Castings Co., Cleveland; Plant & 
Plant Equipment—James Continental 
Foundry & Machine Co., East Chicago, Ind.; Precision 
Investment Casting—Robert Neiman, Whip. Mix Corp., 
Louisville, Ky.; and Refractories—A. S$. Klopt, Western 
Foundry Co., Chicago. 


Thomson, 


G. P. Halliwell 


E. G. Tetzlaff K. J. Jacobson 


AMERICAN FOUNDRYMAN 








R. H. Frank W. E. Sicha A. K. Higgins 


ee 


Hiram Brown W. W. Levi V. A. Crosby 


H. K. Swanson 


P. E. Kyle H. A. Schwartz David Basch 
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ISTPORY’S first great writer on the art of cast- 

ing metals lived in Sixteenth Century Italy, 

ata time and place when the world was slowly 

emerging from a thousand years of darkness, supersti- 

tion and ignorance. It is to such men as Vannoccio 

Biringuccio of Siena, the ‘Father of the Foundry In- 

dustry,” the first man to write in detail on foundry 

practice, that the world owes a debt of gratitude for 

establishing the basic scientific tenets upon which 
modern industrial methods are founded. 


Wrote First Book on Casting 

A contemporary of such master artists and scientists 
as Leonardo Da Vinci and Benvenuto Cellini, Birin- 
guccio was world-reknowned as a man of science. 
His treatise, De La Pirotechnia (Pyrotechnics) , the 
first known work in which the art of casting metals 
is described in detail, was widely circulated for three 
centuries after his death. 

Born in Siena, Italy, on October 20, 1480, the son 
of an architect, Vannochio Biringuccio spent his youth 
traveling extensively in Italy and Germany, diligently 
acquiring knowledge of metals and experimenting in 
their melting and casting. 

In Siena, in Florence and in Rome, Biringuccio 
developed alloys and means of casting them, coined 
money, cast artillery pieces and bells of bronze and 
lead, and managed gunpowder factories and mines. 

Following the publication of De La Pirotechnia, 
Biringuccio achieved wide recognition among con- 
temporary scientists. The German metallurgist, Agri- 
cola—or Bauer, as he is sometimes known—termed the 
man from Siena “a most cultured man and technical 
expert,” and in his work, De Re Metallica, admitted 
that he owed a great deal to Biringuccio. 

Benvenuto Cellini, in whose biography there is a 
detailed description of the casting of the famous 
statue, “Perseus,” owed much of his art to Biringuc- 
cio. Many of Cellini’s descriptions of the casting of 
bronze sculpture were borrowed from Biringuccio. 

During the sixteenth century, man believed in the 
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transmutation of metals, solely for the ultimate pur 
pose of converting them all into gold, and such a 
belief was held up to the end of the eighteenth cen 
tury. Biringuccio attacked this illusion and made fun 
of the alchemists. 

Biringuccio, an early advocate of experimental 
methods, believed only. in his own experiments, in 
which he employed a scale constantly to establish 
weight relationships in the compounding of alloys. 
Ihree centuries later, Biringuccio’s methods were to 
form the basis of modern chemistry. ‘The work of this 
great Italian scientist was of primary value and im- 
portance because he was a technical expert who wrote 
only of the results of the work of his own hands, and of 
what he saw with his own eyes. 


Described Rigors of Foundry Work 
In his De La Pirotechnia, Biringuccio devotes Books 
VI, VII, and VIII to the art of casting, which, he says, 
is “reducing metals to their ultimate perfection.” 
The Master of Siena points out that the casting art is 
not an easy one, nor a grateful one because the person 
who practices it “is required to have great endurance of 
mind as well as of body, even though he himself may 
be a great genius of the art.”” However, he continues, 
such labors and inconveniences “are borne with such 
pleasure and to such an extent that those who practice 
the said art are as if they are trapped by it and cannot 
escape.” Biringuccio writes that he had many times 
thought of giving up foundry work because of the 
extraordinary difficulties and physically fatiguing re- 

quirements, but he never took such a step. 
A master of the art of writing as well as of science, 
Biringuccio said “If one always uses diligence to 
carry out perfect means, one will never fail in one’s 
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ultimate purpose.” Among the reasons for lack of 
success given in his treatise are “the desire to shorten 
the time or to escape the expense or the hard work 
involved” in casting metals and “placing too much 
confidence in the work of other people.” 

In another chapter, Biringuccio discusses molding 
sands, stating that they are “lean or fat, sandy or 
argillaceous.”” The sandy earths, he said, do not have 
cohesion, but on the other hand the fatty earths are 
very strong, except that in drying they shrink and 
break. Good earths, Biringuccio wrote, must be those 
which are neither too fat nor too lean, and the best 
earths are those obtained by mixing natural earths.” 


Preparing Early Molding Sands 


Porosity is imparted to these earths by the addition 
of a certain quantity of organic substances. the 
author states, among which are “cloth clippings, 
manure and cut straw, and the working is done by 
hand on a table by means of an iron rod and the 
addition of water.” 

Ingenious is Biringuccio’s definition of a pattern, 
“each hole makes a full part and each full part makes 
a hole according to the nature of the original model.” 
The five centuries of foundry practice and writings 
since his death in 1539, have not given us a better 
definition of a pattern. 

That green sand molding was known to Biringuccio 
is evidenced in the fourth chapter of Book VIII, in 
which he speaks of “methods of making the powde1 
for casting any metal in the cold” without drying the 
mold. Molding sand, he wrote, is obtained by mixing 
“natural yellow earth with very fine and very well 


Benvenuto Cellini, renowned sculptor of the Italian 
Renaissance, owed much of his foundry genius, as ex- 
hibited in his famous Perseus, to the foundry prin- 
ciples laid down by his contemporary, Biringuccio. 


JULY, 1949 





“That first true foundryman, Vannoccio 
Biringuccio (1480-1539) will stand for all 
time as the ‘father of the foundry industry’. 
Head of the Papal foundry in Rome, he is the 
first man known to have set down foundry 
practice in great detail. His clarity of analysis, 
together with a common-sense, practical ap- 
proach, mark him as an accomplished artisan. 
To be convinced that Biringuccio knew the 
foundry business it is only necessary to ex- 
amine his statement that achievement in the 
art of casting ‘lies in three principal actions. 
One is making and arranging the molds well; 
the next is smelting and liquefying the mate- 
rials of the metals well; and the third is mak- 
ing the composition of their associations ac- 
cording to the results you wish to have.” .. . 
Perhaps some day proper credit and honor 
may be done this earliest of articulate found- 
rymen.”—Bruce L. Simpson in Development 
of the Metal Castings Industry. 








washed river sand which has first been reheated in the 


furnace.” 

his was done, evidently, for elimination of o1 
ganic substances, and the addition of such binder sub 
stances as flour or manure and urine. For the purpos« 
of imparting a better appearance to the castings, forms 
thus obtained were smoked in “tormentina” (resin) 
or tallow flames. 

Biringuccio also gives the composition of a molding 
sand which he calls “wajectory powder,” composed of 
“river sand, washed river mud and similar earths which 
have a natural thin and lean grain of which a large 
quantity is formed artificially.” It is evident that syn 
thetic molding sands, consisting of siliceous and argil 
laceous sands are not an invention of modern times 

In describing the lost wax method of casting, Birin 
guccio points out that the core must first be covered 
with wax, and finished in accordance with the rules of 
the art. After having arranged the necessary supports 
for holding the pattern, the various melting attach 
ments or “branches of the casting” are united in a great 
trunk through which the “melting material” shall 
enter the form and fatty earth is spread in multiple 
layers to a thickness sufficient to support “the weight 
and impact of the molten material.” 


Casting Artillery Pieces 

Biringuccio adds that it is possible “to remove the 
wax with coal fire, so that the mold remains empty.” 
Ihe lost wax process is applied by him to all artistic 
castings, such as brass or bronze ornaments and statues, 
low and high reliefs, and objects of complicated de 
sign, especially those showing cavities or recesses. 

Regarding molding forms for casting artillery, Birin 
guccio instructs that a wooden mold be made that can 
be rotated and which is provided with a head or bal 
loon “so that bronze may be charged.” After the mold 
is coated with tallow or wax, the hole is then covered 
with clay or earth in successive layers reinforced with 
iron wire and bars for the purpose of “making the form 
solid.” After drying, the mold is taken away “with 
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Shown in the old woodcuts above are melting proc- 
esses in Biringuccio’s Sixteenth Century Italy. (Top) 
Melting in the basket and in the hearth, both avr- 
ranged for bottom tapping. (Bottom) Ladle melting. 


pulleys or manpower,” Biringuccio’s treatise states. 


Biringuccio describes the manutacture of cores on a 
lathe, without which “the cavity cannot be made where 
tne powder must be placed.” The cores, he states, 
must be sufhciently strong, but not too compact for 
easy removal from the casting. This was obtained by 
coating the iron casing with straw and now and then 
with successive layers of fatty earth (clay). 


Describes Casting of Guns 

The description of the casting of sixteenth century 
artillery pieces continues by stating that the mold thus 
obtained must be placed in the ground or covered 
with earth to enable it to withstand the heat of the 
molten metal poured into it through a canal or chan- 
nel leading from an open-hearth furnace. In describ 
ing this process, Biringuccio sets forth bits of advice 
gleaned from his own experiences “do not use 
earths which contain shells” (a sure indication of the 


presence of alkaline earth carbonates) . and to feed 


Below: Smelting metal in Sixteenth Century Italy 
using bellows operated directly by a man’s weight. 
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the risers of castings ‘with bronze richer in- tin.” 

Five chapters of De La Pirotechnia are devoted to 
descriptions of systems for the shaping and melting 
of bells and are illustrated with clear copper engrav- 
ings. It is interesting to note the manner in which the 
sizes and shapes of bells affect their tonal qualities. 
Biringuccio also describes a special open hearth fur- 
nace for the soldering of cracked bells. 


Early Melting Processes 

Seven chapters of De La Pirotechnia cover “the ways 
and methods of fusions of metals,” in which Biringuc 
cio attributes the greatest importance to the construc 
tion of furnaces, fuels, various systems of bellows, and 
the art of making alloys. In other books of the trea- 
tise, the manufacture of crucibles and the use of fluxes 
are described in considerable detail. 
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(Top) These were the types of chaplets used in Fif 

teenth Century Italy for supporting cores in gun molds. 

(Bottom) Green sand core and mold used in casting 
small bells about the time of Biringuccio. 


Among the melting furnaces described by Biringuc 
cio is the open hearth, of whose dimensions he writes 
in detail, illustrating his descriptions with engravings. 
Cupola-type furnaces of the sixteenth century consisted 
of a shaft of hemisphered shape, which was filled with 
coal mixed with the metal to be melted, and blown 
with wind from a bellows. The molten metal gathered 
at the bottom of the shaft, which was tapped by open 
ing a hole at intervals. For the purpose of increasing 
the quantity of molten metal, the edges of the shaft on 
hearth were often raised with masonry made of bricks. 
We can recognize here a distant ancestor of the cupola 
furnace in use today. 

Another chapter describes a process of melting cast 
iron for making “iron balls to be shot by artillery.” 
hese iron balls, according to Biringuccio, were in 
troduced in Italy by the soldiers of Charles, King of 
France, in the war against Ferdinand in 1495. 
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Cast iron was at that time obtained from charges of 
iron scrap which carburized in the melting, and Birin 
guccio discovered that the best mechanical quality was 
obtained when the iron was pure, but on the other 
hand he found that the addition of antimony or an 
senic made melting easier, but produced a_ more 
fragile alloy. 

Regarding the melting of lesser quantities of metal, 
the Master of Siena describes various crucible furnaces 
with both natural and forced draughts. Several en 
gravings from his book are reproduced here. 

Limitations of space do not permit a complete 
summary of the works of Biringuccio of Siena, but his 
work, De La Pirotechnia, was translated by Cyril Smith 
and Martha Gnudi and published by the American 
Institute of Mining and Metallurgical Engineers in 
1942. Historically-minded foundrymen will find much 
of value and interest in its contents. 


Editor’s Note: Illustrations in this article are 
taken from Biringuccio’s De La Pirotechnia and 
the De Re Metallica of Agricola, some of which are 
reproduced from DEVELOPMENT OF THE METAL 
CASTINGS INDUSTRY, by Bruce L. Simpson. 


Chis old drawing, showing types of mediaeval blast 
furnaces for smelting ores, is from De Re Metallica, 
by Agricola, a German contemporary of Biringuccio. 
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NATIONAL DIRECTOR 
Harry G. LAMKER died 
June 17. Superintendent 
of foundries for Wright 
Aeronautical Corp., 
Wood Ridge, N. J., since 
1922, he was associated 
with aluminum found 
ing continuously for over 
30 years. 
Born in Pittsburgh, 
Mr. Lamker graduated 
from Carnegie Institut 
of Technology in 1912 
with a metallurgical en 
H. G. Lamker gineering degree. He 
spent four years with 
General Electric Co. on experimental work and two 
years as metallurgist and foundry superintendent for 
Johnson Bronze Co. Before joining Wright Acro 
nautical Corp. he was assistant technical supervisor olf 
\luminum Castings Co. 

Mr. Lamker was elected a National Director of the 
(American Foundrymen’s Society at the Golden Jubilec 
Convention in 1946 and was completing his three year 
term at the time of his death. He was the first repre 
sentative of the Aluminum and Magnesium Division 
to be elected a director of A.F.S. 


Return Prepublication Order Forms 
For 1949 A.F.S. Transactions Early 


PREPUBLICATION ORDER FORMS for the 1949 ANNUAI 
TRANSACTIONS (Vol. 57) of the American Foundrymen’s 
Society were mailed to all Society members July 1. 
To be a limited printing based on prepublication 
orders received and paid for in advance, this year’s edi 
tion will be mailed approximately November 15. Pre 
publication price to A.F.S. members of $6.00 will be 
granted only if orders, including remittance, are re 
ceived at A.F.S. Headquarters prior to September 30. 
\fter that date the price to members is $8.00. Non 
member price at all times is $15.00. 

Sustaining and honorary members on record as of 
date of publication receive one copy gratis on request. 
\lso authorized by the Board of Directors, acting on 
recommendation of the Publications Committee, is 
limitation of this year’s edition of TRANSACTIONS to a 
clothbound edition only. 

Accompanying the 1949 TRANsAcTioNns order form 
was the latest A.F.S. publications price list and order 
blank for those wishing to continue to build up their 
home library of foundry literature. On the list of 
53 publications are three popular books recently re 
printed and the prize-winning DEVELOPMENT OF THI 
Mertrats CastinG Inpustry, foundry historical book by 
Bruce L. Simpson, National Engineering Co., Chicago. 
Ihe three books are: HANDBOOK OF CUPOLA OPERA 
TION, FUNDAMENTALS OF DESIGN, CONSTRUCTION, 
OPERATION AND MAINTENANCE OF EXHAUST SYSTEMS, 
and BiBLioGRAPHY OF PERMANENT MOLp CAsTINGs, 








AR GRAPHITE CAST IRON 


D. J. Reese, Metallurgist 


International Nickel Co., New York 


DucTILE CAST IRON may be produced in prac 
tically any reasonably well controlled steel, gray iron 
or malleable iron foundry. It can be made economic- 
ally, with assurance and without hazard. It may be 
melted and is being melted in all types of melting 
furnaces used in the foundry industry. This new 
material and cupola melting make a good team. Its 
engineering and physical properties are closely asso- 
ciated with the matrix structure; for example, the as 
cast ductility of a completely ferritic matrix is high 
and decreases with increasing amounts of pearlite. 

Any of the conventional methods for heat treating 
ferrous materials are applicable to ductile iron. This 
material is not sensitive to section size. In cast iron, 
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for example, a 3.5 per cent carbon and 2.75 per cent 


silicon chemistry would be designed for very light 
sections, say 14-in., and would be wholly unsuited to 
2-in. or 20-in. sections, assuming of course that a 
quality material is desired in all sections. A ductile 
iron of 3.5 per cent carbon and 2.75 per cent silicon 
may be used in either a 14-in. or 20-in. section. 

\ malleable iron of 2.5 per cent carbon and 1.0 
per cent silicon might well produce primary or flake 
graphite in 2-in. sections, while in ductile iron a much 
higher carbon and a much higher silicon would not 
produce flake graphite though the sections were many 


Influence of section thickness on mechanical properties 
of a cupola iron of percentage composition: C, 3.27; 


St, 2.40; Ni, 2.01; Mn, 0.62; P, 0.15. 
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times 2 in. The engineering properties of this new 
material are influenced by mass. Strength and ductil 
ity are greater in I-in. sections than in 20-in. sections. 
This influence of mass is approximately the same as it 
is in other engineering materials. 

he hardness of ductile iron is about the same as 
for malleable iron or for cast iron with equivalent 
conditions of chemistry and annealing. There are 
some qualifications to this statement which will be 
developed later in the discussion. It is possible to 
vary the hardness of ductile iron over wide ranges 

Ductile iron is superior in machinability to mal 
leable iron or cast iron at equivalent levels of engineer 
ing properties. This might be said in another way; 


Sponsored jointly by the Grey lroe af? Malléable 
Divisions of A.F.S., the sympgsium on. “Production “by 
Nodular Graphite Cast Iron” @iphe 53rd Annual Mee 
ing of A.F.S. in St. Louis, May 2-538194 ew: Be 
largest attendance, @er 7 y techn session @ 
in A.F.S. history. H. Bornste re & Co? Moliee, 
lll., presided; C. O. Byrgets, y lrory Founders’ So- 
ciety, Cleveland, was co-thai . The speafiys were 
D. J. Reese, International N o., New York; @ K. 
Donoho, American Cast Iron Co., Birminghgm; G. 
Vennerholm, Ford Motor @., Déarborn, Mich.; and 
R. G. McElwee, Vanadium Cort of Ameri a, D@roit. 
as 
the machinability of ductile iron under equivalent 
conditions of chemistry and treatment is superior to 
malleable iron or cast iron. The machinability of 
ductile iron is very good when the level of engineering 
properties is greatly in excess of the properties attain 
able in malleable iron or cast iron. 

\ 375 BHN ductile iron has been machined where 
a 275 BHN cast iron presented difficulty. A number of 
the ductile irons exhibited at this meeting have ma- 
chined surfaces, and an examination of these surfaces 
will show the high quality of the finish. The exhibit 
includes two plates, one of flake graphite cast iron and 
the other of spheroidal graphite cast iron, and the 
superiority of the latter in the machined surface is 
apparent, 

We have run comparative mechanical wear tests on 
flake graphite and spheroidal graphite irons of the 
same chemistry. Our observations for the amount of 
work we have been able to do thus far permits the 
statement that mechanical wear resistance on sphe 
roidal graphite irons is at least as good as it is with 
flake graphite irons. 

Growth tests on spheroidal carbon iron have also 
been conducted. In this test we heat the material to 
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1650 F, hold for one hour, cool to room temperature, 
and repeat this cycle over and over, usually 100 times. 
Where flake graphite irons grow appreciably and 
nickel-chrome alloyed flake irons grow considerably 
less, the spheroidal graphite irons grow still less. 


Thermal Tests in Progress 

Spheroidal carbon irons are on test in applications 
involving thermal shock, such as a die in an aluminum 
die casting operation, or an ingot mold in a copper 
refinery, and as an ingot mold for alloy steel. Although 
some of these parts were made in the summer of 1948 
and early in 1949, they are still in service and we will 
not be able to appraise service performance until their 
service life has run its course, 

Corrosion tests are underway in a wide variety of 
conditions, but it will not be possible to report on 
this study for quite some time. 

Among the materials exhibited at this meeting are: 

i. Sections of 8-in, cast iron pipe with 0.42-in. wall 
sections of both regular flake graphite iron and ol 
spheroidal graphite iron. ‘These pipe have been pres 
sure tested to destruction and data on the test are 
noted on the pipe. Acceptance tests on cast iron pipe 
require an 18,000 psi minimum tensile strength in 
the wall. The ductile irons approach 50,000 psi. The 
twisted specimens of ductile iron were made from 
sections machined from the spheroidal iron pipe. 
These pipe were made by the De Lavaud process in 
which metal is poured into a metal mold. 

2. A piece of ductile cast iron chain is on display. 
This chain has been tested with a static and impact 
load, and photographs of the test are shown. The rod 
diameter of the chain is 34-in. My only knowledge of 
cast iron being used for a chain was in the Revolu 
tionary War when a cast iron chain was reported to 
have been put across the Hudson River at West Point 
to keep the British fleet from going farther up the 
river. The piece of chain on exhibit is not intended 
to suggest an application for ductile cast iron but to 
span that 175-year gap from Revolutionary War days 
to the real drama of this technological advance. 

3. The tool chips exhibited are: (a) from flake 
graphite iron; (b) from as-cast spheroidal iron; and 
(c) from annealed spheroidal iron. 

!. Some castings exhibited have been broken up so 
that they may be inspected for section variation, in 
ternal or external defects, and the appearance of the 
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Influence of phosphorus on mechanical properties of 
l-in. sections of percentage composition: Cc. 3.2 00 3a: 
$i, 1.4 to 2.7; Mn, 0.6 to 0.8; Ni, 2.0. 


fracture. Some of these castings were made from pat 
terns designed and used for malleable iron. Others 
were made from patterns designed for flake graphite 
cast Iron. 

We had hoped to have some parts designed for 
spheroidal carbon irons replacing materials produced 
by other industries, but the producers could not spare 
any at this time. 

Thus far the largest amount of spheroidal iron pro 
duced in one foundry in one day is 50 tons. It would 
seem that this figure of 50 tons comes close to answer 
ing two questions: first, is the process reasonable in 
cost; anc second, is the process now commercial? 
About the largest number of heats that any commer 
cial foundry has made to date is 50. From the en- 
gineering point of view, this foundry advises that 
none of their applications of ductile cast iron have 
been where cast iron was used formerly; numerous 
applications have been made where materials pro 
cessed by other industries have been used. 

Ihe spheroidal form of carbon may be attained by 
the magnesium-treatment process irrespective of the 
amount of phosphorous or sulphur present’in the iron. 
Ihe influence of phosphorous on the engineering 
properties of ductile iron parallels the influence of 
phosphorous in all ferrous metals. Highest engineer- 
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ing properties are obtained in low phosphorous fer- 
rous materials. Ductile iron can be produced whether 
the sulphur is as low as 0.025 per cent or as high 
as 0.25 per cent. 

Ductile irons have been produced from cupola metal 
when the cupola charge has been made up of: (a) 100 
per cent pig iron; (b) 100 per cent steel scrap; (c) 
100 per cent sash-weight scrap; and (d) with a wide 
number of regular charges varying in amounts of pig 
iron, steel scrap and cast scrap. Without exception, 
whenever we go into a foundry to supervise and in- 
struct in the production of magnesium-treated cast iron, 
we always select the lowest grade iron this foundry 
produces for the base iron of the process. 

Some concern has been felt as to whether the alloy 
residual in foundry returns from spheroidal graphite 
iron production would ultimately build up in the 
over-all melt to an undesirable level. ‘There need not 
be an introduction of allovs such as nickel, molyb- 
denum, copper, and chromium by this process, so the 
problem of alloy residual in returns is not created. 


Spheroidal graphite in annealed sand casting. 


Introduction of the magnesium-treated cast iron 
process is not quite so simple as pressing a stop button 
on current cast iron or malleable iron production and 
pushing a start button on the ductile iron process. 
The shrinkage characteristics of ductile iron are greater 
than cast iron of the same chemistry, and less than 
malleable iron. A cast iron foundry successtully pro- 
ducing pressure types of castings, such as valve bodies, 
has developed adequate experience in gating and rise1 
ing to match inspection pressure test requirements. 

Ductile iron parts have been made from such pat- 
terns without change. Where the pressure test has 
been 100 Ib on the flake graphite iron the pressure 
test on the ductile iron has been 900 Ib. The average 
foundry would have to acquire some of the gating 
and risering experience of the foundry producing pres 
sure work before they would become fully skilled in 
producing completely satisfactory component parts. 
As the solidification characteristics of ductile iron dif 
fer considerably from malleable iron, a sufficiently 
gated and risered malleable pattern might not produce 
sound ductile iron castings as there could be revers¢ 
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feeding from casting to riser. That is, some of the 
risering provisions for malleable would have to be 
removed for ductile iron. 

Ductile irons do not require special molding sands 
In all of the foundries that we have worked in to date, 
we have used whatever natural or synthetic sands they 
had been using for the parts and the various types of 
metal involved. If a foundry has been producing dé 
fective castings due to poor control over molding 
sands, they will also produce defective ductile iron 
castings. We have superimposed the magnesium-treated 
cast iron process without change in available facilities, 


man power, skills, metal distribution system, or raw 


materials such as furnace and ladle refractories, on 
the foundry’s normal methods of operation. 

What are the impacts of this development on the 
foundry industry? In 1948 the ferrous foundry indus 
try produced approximately 151% million product tons 
of component parts in steel, malleable iron and cast 
iron. In round figures, the steel industry produced 
611% million product tons of finished and semi-finished 
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steel. ‘The total prédtct tons of the foundry and steel 
industries of ferrous materials would be something 
like 77 million product tons, of which 20 per cent 
represents foundry and 80 per cent industry production, 

If America were to remain static in its industrial 
growth, one could forecast that the 20 per cent foundry 
portion of this huge industrial pie would increase, 
while the 80 per cent steel portion would decrease. 
Note that a small shift of 1 or 2 per cent toward the 
foundry would mean as much as 114 million tons. 
However, there are two more important factors to 
consider; first, America is not a static industrial nation 
and the 77 million product tons of ferrous materials 
produced last year will be dwarfed in some period 
still ahead, and second, when a new engineering 
material emerges from the mind of man and fits the 
pocketbook of the ultimate consumer new horizons 
are established for industrial America. 

When steel, synthetic rubber, shatterprool glass, 
plastics, aluminum, magnesium and a host of other 
engineering materials became available, they did not 
replace the older materials—they opened up new hori 
zons of opportunity and most generally carried the 
use levels of the older materials to still higher levels. 


Effect of gradually increasing proportions of sphe) 
vidal graphite on fracture appearances of cast tron, 


OL course, competition of materials and industries 
became keener but the size of the industrial pie grew 
at a faster pace. 

\s ductile iron is well'adapted to foundry processing 
techniques, one might forecast that the lion’s share of 
a growing industrial pie would move toward the 
foundry rather than its competitive industries. I think 
I would be quite conservative in estimating a possible 
20 million product ton performance tor the foundry 
industry at some future time when the business con 
ditions of 1948 are approximated or exceeded. 

What does the impact of this technological develop 
ment pose for the malleable foundry industry? In a 
sense the real answer to this question resides with the 
malleable foundry industry. I would say that the im 
pact right now poses a bit of a headache for the in- 
dustry, but the long view is definitely beneficial. The 
malleable foundry industry can, and is, utilizing this 
technological advancement. 

For almost 125 years the basic plan for producing 
blackheart malleable iron has persisted without radical 
departure from it. This does not mean that there has 
not been continuous progress in the melting, foundry, 
production and annealing techniques for malleable 
iron foundries, nor that radical departures without full 
development of the basic plan are always progressive. 
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The basic plan for blackheart malleable iron has 
been concerned with: (a) rigid adherence to chemistry 
requirements close to 2.5 per cent carbon and 1.0 per 
cent silicon; (b) sections limited to produc ing a white 
iron in sand molds; (c) low yields of salable product 
per unit of hot metal produced; (d) high percentages 
of man power, expense and floor space required to 


process alter casting; (e) large amounts of capital 
tied up in materials in process; and (f) prolonged 
deliveries which are often out of phase with high speed 
industrial operations. Magnesium-treated cast iron 
procedures can modify all these factors appreciably. 


Malleable Foundry Industry Production 

Although I have never seen a statistical summary 
of the number of component parts made annually in 
the malleable foundry industry, I would estimate that 
this industry produced something more than 500 mil 
lion and as much as 2 billion individual castings dur- 
ing 1948. No other segment of the foundry industry 
is currently g¢ ared to this level of know-how on high 
production of small parts. Should the malleable 
foundry industry be confronted with a temporary 
headache, I would suggest that it may stem from the 


Left—Gray cast iron, flake graphite. Right— Ductile 
cast iron, spheroidal graphite. 


integrated Companies operating captive foundies and 
mainly in the automotive, agricultural equipment and 
electrical industries. 

Earlier in this discussion it was stated that with cer 
tain qualifications the hardness of ductile iron, malle 
able iron and cast iron would be about equal with 
equivalent chemistry and heat treatment conditions. 

Some foundries have made both nodular iron by 
annealing white iron and spheroidal carbon iron by 
the magnesium-treated process. These companies know 
that the attainable engineering properties of ductile 
cast iron are greater than those attainable in nodular 
carbon iron. There are several fundamental reasons for 
this: first, there is a great difference between spheroidal 
graphite and nodular graphite; second, a broad utiliza 
tion of silicon as an alloying element becomes opera 
tive; and third, manganese becomes an important 
alloying element in a low-sulphur iron. 

Boegehold assessed the ultimate strength of pure 
ferrite at about 36,000 psi, and the value of silicon 
in silico-ferrite at 12,000 psi per 1 per cent silicon. Ap 
proximate ultimate strengths of 1, 2 and 3 per cent 
silicon containing silico-ferrite would be 48,000, 60,000, 
and 72,000 psi, respectively. 

Most of the ductile irons we have made to date had 
vield strengths in excess of 60,000 psi. Many foundry 
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Flake Graphite Lron 


a 
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Unetched a 


Photomicrographs of same base iron 


showing transformation of graphite 
from flake to spheroidal form. 


Spheroidal Graphite Tron 


“d 


men will recall the real problems of meeting army 
ordnance requirements of 42,000 psi minimum yield 
on malleable iron a few years ago. Where these require- 
ments were met, they were met by alloying or special 
heat treatments. Had the malleable industry had the 
magnesium-t.eated process available then it would have 
met yield strength requirements quite readily. 

If we ask the question, “Can blackheart malleable 
be produced by the magnesium-treated process?” the 
practical answer could be “yes and no.” If by black 
heart malleable we simply mean a black-fracture ma 
terial, the practical answer would be “no” because 
nodular graphite and spheroidal graphite are quite 
unlike. The fracture of spheroidal graphite iron is 
metallic. However, if by blackheart malleable is meant 
a material that can be produced to superior levels of 
yield strength, elongation and machinability, the prac 
tical answer is “yes.” 

Any technological development must match definite 
economic limitations if it is to achieve practical use. 
How much does it cost to produce magnesium-treated 
cast iron? Any remarks I make on this subject are con 
fined to the direct costs of the producer and do not 
consider his overhead, selling expense and profits and, 
consequently, are not translatable to the consume) 
without due consideration to these factors. As ductile 
irons may be produced from smelting as well as melting 
operations, the cost per unit of hot metal will vary 
with the particular base line we may have in mind. 

Costs per unit of hot metal vary with such factors 
as tonnage produced, type of melting furnace, geo 
graphic location, cost of available raw materials, in- 
cluding fuel and type of metal produced. For example, 
the cost per unit of hot metal in a cupola operation 
melting 1000 tons per day and located in an area of 
broad availability of raw materials could be greatly 
different than the cost per unit of hot metal in a 
foundry melting one ton of a special grade of malle 
able iron. Limiting our immediate consideration to 
melting operations and to the primary objective of 
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producing spheroidal graphite instead of flake on 
primary graphite and not making adjustments fon 
using lower cost raw materials or achieving additional 
objectives other than spheroidal graphite, techniques 
are now in use that amount to $5 per ton of hot metal. 

It is not inconceivable that full utilization of these 
techniques would result in over-all costs equal to or less 
than present costs. Of course, achieving additional 
objectives would increase the costs above the figure 
mentioned. Probably the broad scope of cost con 
sideration ranges up to $20 per ton of hot metal, but 
in the final analysis how do we compare costs on a 
cast iron of 20,000 psi with one of 200,000 psi, or a 
cast iron with no ductility with one having 25 per cent 
elongation, or with a malleable iron of 35,000 psi yield 
strength and a ductile iron of 70,000 psi yield strength? 
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In the February, 1949, issue of AMERICAN Founp 
RYMAN (pp. 30-37) we had an article entitled “Produc 
ing Nodular Graphite with Magnesium.” We would 
like to take this opportunity to elaborate on some ol 
the points discussed in that paper, and to modify some 
of the tentative conclusions. 

For one thing, we indicated that the use of a graph 
ite inoculant after the magnesium addition would 
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cause a reversion to flake graphite, which it did in 
several instances. However, we have since found that 
this is not always the case. For example, an experi 
mental heat of induction melted iron of percentage 
composition: “T.C., 3.70; Si, 2.90; S, 0.04; P, 0.03; 
Mn, 0.03, was covered in the ladle with a l-in. layer 
of granular graphite and a pure magnesium rod in 
serted into the metal through the graphite layer. The 
0.85 per cent magnesium addition gave 0.056 per cent 
magnesium in the metal for a 7 per cent recovery. 
Ferrosilicon was added and both the FeSi and the 
graphite stirred into the metal. 

Cast in a keel block with l-in. section coupons this 
metal had 179 Bhn and was completely nodular, with 
at least 90 per cent ferrite in the matrix (Fig. A). The 
as-cast ductility was the best that we have obtained. 
The as-cast and annealed properties were: 


Fensile Yield Elong Red. of Mod. of 
Strength, Point ation, area Elasticity 
1000. psi 1000 psi ©) in 2 in / Bhn 10° psi 

75.6 51. 18.6 15.1 174 23 

(annealed at 1350 F for 1 hr and air-cooled) 

715 0.0 23.4 26.1 163 
With the low hardness and good ductility obtained in 
the as-cast condition, we would not need to anneal 
this iron ordinarily. 

The foregoing properties show that graphite-base 
inoculants are not always fatal to the process, and if we 
tended to infer this in our publication we apologize to 
the proponents of these inoculants. 

Also in the paper referred to we showed a test on th 
effect of holding time which was somewhat alarming. 
We remarked the need for more data on cupola irons. 
The questions of shrinkage and fluidity in these 
treated irons were more or less glossed over. We be 
lieve that these points can be clarified to a_ large 
degree by describing one of our latest production casts. 

The base iron was cupola melted and was of the 
following percentage composition before treatment: 
r.C, 3.80; Si, 2.12; S, 0.091; Mn, 0.37; P, 0.07. 

The cupola was tapped into 1000-Ib ladles. When 
each ladle was about 1/3 full a 13-Ilb addition of 
70 per cent copper-magnesium alloy was made. We 
realize that this is not the best all-purpose magnesium 
alloy, but it is the one with which we had the most 
experience at that time. The ladle was allowed to fill 
to the 1000-Ib mark and conveyed to the casting floor. 
Just before casting 0.50 per cent silicon was stirred in 
and the ladle skimmed. The composition after treat 
ment was 2.79 per cent Si, 0.022 per cent sulphur, and 
about 0.04 per cent Mg. One-in. diameter test bars 
and spectrographic samples were cast from the first 
and the last iron from each ladle. Pouring of each 
ladle required from 11 to 12 min, but in no case was 
there any significant change from first to last iron in 
any ladle. 

Tensile strengths for three consecutive ladles were 
as follows: 


Tensile Strength 

1000 psi 

first iron 99.1 
adle No. 1 
I last iron 94.1 


Ladle No. 2 


last iron 94.0 


first iron 106.8 
last iron 109.3 


Bhn as-cast about 255-262) 


\ 
! 
{ first iron 94.2 
/ 
\ 
! 


Ladle No 


JULY, 1949 


Having obtained high strength nodular iron from 
the first iron and the last iron from each ladle, we are 
assured that the 
completely nodular. Keel 
showed only 3 per cent elongation as-cast with 95,000 


castings poured in between are also 
block tests from ladle 2 


psi tensile strength but: 


Tensile Yield Elong Red. of 
Strength Point, ation, area 
1000 psi 1000. psi , in 2 in Y Bhn 
70 50 22 22 170 
after anneal at 1650 F for | hr, cool to 1350 F, hold 
for | hr, and air cool. 
Several plate castings were entirely unfed by risers 


but with this high carbon iron showed no detectable 


lig. A—Structure of nodular graphite iron with as- 
cast matrix almost completely ferritic. Nital etch. X100. 


shrinkage. 
about 2450 F average pouring temperature even 1-in. 
diameter vent holes were run to form “knitting 
needles” 8 in. long. 


The fluidity was surprisingly good; with 


his cast answered several questions for us: (1) that 
we could treat cupola metal from ladle to ladle to 
give consistent properties (this was by no means the 
only time) ; (2) that we could hold the metal as long as 
15 min without loss of the effect; (3) that with high 
carbon base iron, neither shrinkage nor fluidity was a 


serious problem. 


Gosta Vennerholm, Metallurgist 
Ford Motor Co., Dearborn, Mich. 


The progress made during the past few years toward 
the realization of the foundrymen’s dream, as-cast 
malleable iron, is indeed encouraging. 

The presence of primary graphite nodules in cast 
irons has been observed frequently over the years, 
particularly in conjunction with highly under-cooled 
structures exhibiting inverse chill, and at times has 
been referred to in the literature. It is of interest to 
note, for instance, that as far back as 1914 Johnson 
reported in the Bulletin of American Institute of 
Mining Engineers that by melting ordinary pig iron 
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with spongy highly oxidized iron a pronounced im- 
provement in strength was obtained, which he attri- 
buted to “the presence of oxide of iron causing the 
graphite to separate in nodular form instead of in 
plate or flakes as is common in the weaker irons.” 
Not until the findings of the British Cast Iron 
Research Association were made available, however, 
in early 1947 and more fully in February 1948, did we 
suddenly realize that a method had finally been found 
by which the production of nodular graphite in the 
as-cast state in cast iron could be controlled at will. 


Many Research Projects Started 


Ihe interest aroused was intense, and it is only 
natural that in many laboratories throughout the 
foundry industry various research projects were begun 
to learn more about this development. Relatively little 
of the findings resulting from this work has appeared 
in the literature to date, but the topic of nodular 
iron seems to be uppermost in everybody's mind. It is 
only natural that the lack of factual data as to the 
potential possibilities of these irons has, in many 
instances, led to misunderstanding and faulty conclu- 
sions, which if not corrected at an early date may 
hinder progress. 

Although we at Ford’s are not yet using nodular 
iron, an intensive research program has been under 
way for a considerable length of time in which over 
100 heats involving nearly 1000 variations have been 
made while investigating 35 different alloy additives. 
All the answers are not yet at hand, but I believe that 
the time has come when we may well stop for a mo- 
ment and take stock of our findings. 

The frequently expressed thinking that cerium, 
magnesium, or similar treatments present a clear-cut 
method which is applicable to any type of cast iron 
and will result in high strength and high ductility 
requires some clarification. 

When conventional cupola iron with a phosphorus 
content of around 0.15 to perhaps 0.30 per cent and 
the manganese in the normal range of from 0.50 to 0.90 
per cent is treated with magnesium to produce nodular 
graphite, a great increase in the strength results. How- 
ever, such a material can hardly be called ductile as 
under those conditions the ductility does not exceed 
1.5 per cent. 

A study of the factors affecting the ductility has 
shown that both phosphorus, and to a lesser extent 
manganese, seriously influence the same. It therefore 
becomes evident that if ductile irons in the as-cast 
condition (and we are now speaking of from 6 to 9 
per cent) are to be produced, this will require spec ial 
raw materials low in phosphorus and manganese. 


Critical Analysis Needed 


Aside from the foregoing considerations, a very low 
sulphur content is a prerequisite for the formation of 
nodular graphite. As this is not inherent in conven- 
tional cupola irons, special means must be used. From 
this, one can only conclude that before we dash head 
long into the manufacture of nodular cast iron, a 
critical analysis of engineering properties, manufactur- 
ing methods, and the economic factors must be made. 
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Although the engineering properties of nodular 
irons are not as yet fully evaluated, such irons give 
promise of being specialty materials with unique 
characteristics which are bound to find numerous 
applications; indications are that these irons will 
supplement rather than replace the present alloys. 

The physical properties developed in these irons 
are dependent upon the type of structures produced. 
Conventional cupola irons with a normal phosphorus 
and manganese content, when magnesium treated, 
will show a fully pearlitic matrix with nodules intet 
spersed. Tensile properties of from 80,000 to 105,000 
psi are readily obtained in this manner, although the 
ductility, as already mentioned, is rarely over 114 pet 
cent. However, a number of applications are at hand 
for irons exhibiting such properties and more, no 
doubt, will be found (Fig. 1). 

Manufacture of these irons does not present: any 
serious problem, but the relatively large amount of 
sulphur (0.10 to 0.12 per cent) does require excessive 
amounts of magnesium additions which greatly add to 
the cost as well as the hazards involved, unless the 
sulphur is partially removed beforehand by soda-ash 
treatment. ‘This process is somewhat erratic, making 
the calculation of the exact amount of nodulizing 
agent required difheult. Experience to date has indi 
cated that the ductility is adversely atlected by un 
necessarily large magnesium additions. 


Blast Furnace Iron Used 


It is of interest to note that we have been able to 
circumvent high sulphur content by using direct blast 
furnace iron of the following analysis: C, 3.80-4.10 pei 
cent; Mn, 1.00-1.25 per cent; Si, 1.25-1.50 per cent; 
P, 0.22 per cent; S, 0.04 per cent. The physical proper 
ties obtained in this manner equal those of the cupola 
iron discussed earlier (Figs. 2 and 3). 

Where the engineering requirements call for higher 
ductility than that obtainable with conventional 
cupola iron analysis, it becomes necessary to use spe 
cially selected raw materials in order to achieve the 
desired low phosphorus and low manganese contents. 
Such irons exhibit somewhat lower tensile properties, 
but show an appreciable increase in ductility. 

The various limitations present in the processes 
described can be greatly minimized by utilizing electric 
or similar melting units, in which the pertinent ele 
ments can be controlled to much closer limits (Fig. $). 
\s a result, greatly improved physical properties have 
been obtained in this manner and we can say here that 
we are dealing with truly ductile materials comparable 
in the as-cast condition with pearlitic malleable, and 
after short-time heat treatment with ferritic malleable 

\ typical such iron of the following analysis: C, 3.72; 
Mn, 0.33; Si, 1.98; P, 0.02; S, 0.019 per cent, -treated 


with 0.35 per cent magnesium in a 50:50 magnesium 
copper alloy exhibited physical properties as indicated 


in the as-cast condition: 
80.000 
60,000 
x 
192 


lensile Strength, psi 
Yield Point, psi 
Elongation in 2 in., per cent 
Brinell Hardness 
It is of great interest to note that these irons are very 


susceptible to low-temperature short-cycle heat treat 
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Fig. 1 (above and right)—Microstructures of 
blast furnace tron which was treated with 
50:50 Meg-Cu alloy. Nital etch. 


@ X500 


Fig. 2 — Microstructures 


of cupola iron which was 
treated with 50:50 Mg- 
Cu alloy. Nital etch. 


x100 > 





Fig. 3—Microstructures of blast furnace pig 
iron remelted in electric furnace and treated 
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ment. The above-mentioned iron, after a heat treat- 
ment of 2 hr at 1320 F, had the following properties 
(Fig. 5): 

Tensile Strength, psi ; 60,000 

Yield Point, psi 12,500 


Elongation in 2 in., per cent 16 
Brinell Hardness ‘ 138 


When heated for 5 hr at 1750 F and cooled to 1320 
F at the rate of 200 F, and held at 1320 F for 2 hr, the 
properties were as follows: 
Tensile Strength, psi 56,000 
Yield Point, psi ; 10,000 
Elongation in 2 in., per cent 18 
Brinell Hardness . 28) 


his indicates that little, if anything, was gained by 
the lengthy heat treatment. 

If we now view the economic aspects of these various 
manufacturing methods, we may summarize our cost 
data as follows: 


% Mg Mg' Cost? Total 
(50/50 = Cost Conver Alloy 
Cu Mg) Ton sion/Ton & Con 


Required 


version 
Cupola Lron 0.12 0.7 11.20 5.40 16.60 
Molten Basic 
Blast Furnace 0.04 05 8.00 2.20 10.20 
Cold Melt Electric 0.03 0.3 1.80 10.60 15.40 
(low sulphur) 


‘Cost of magnesium alloy assumed 40c¢ per pound 

*A. W. Gregg, “Iron Melting Costs in Cupola and Electric 
Furnace,” The Foundry, Feb. 1949. 

From this analysis it will be noted that the electric 
furnance may compete economically with the cupola as 


Fig. 4—Low phosphorus, low 
sulphur and low manganese 
tron which was melted in elec 
tric furnace and treated with 
50:50 Mg-Cu alloy. Nital etch, 


PEARLITIC MALLEABLE 


Cost 


Method of Conver Heat Total Advantage 


Manufacture sion Alloy Treat 


Conventional Cupola 
Air Furnace 7.60 9.00 16.60 
Spherulitic-Cupola = 5.40 11.20 16.60 | Allows the use 
Spherulitic-Electric of material in 
Furnace 10.60 1.80 15.40 heavier sections 


FERRITIC MALLEABLE 


Conventional Cupola 
Air Furnace 7.60 9.00 16.60 


Spherulitic-Cupola 540 11.20 6.20 22.40 | Allows the use 
of material in 


heavier sections; 
Spherulitic- Electric | slightly highe: 
Furnace 10.60 480 6.00 2140 | Y.P. and TS 





a source of metal for magnesium treatment. This is of 
considerable interest in particular as the added advan 
tage of complete control of the raw materials will be 
reflected in improved physical properties. 

Although it is too early to speculate as to the ulti 
mate place of spherulitic iron in the casting industry, 
it would seem from the following analysis that for the 
moment spherulitic iron does not present any econo 
mic advantage over malleable irons except that it 
broadens the field of application because of its lower 
sensitivity to increased section thickness. (I said, ‘for 
the moment,” because the extensive research unde 


Fig. 5 (right)—Microstruc 

ture of the same iron shown 

in Tig. 4 after 2-hr heat 

treatment at 1320 F. Nital 
etch. 





GRAY IRON 


Reg Alloy Acicular Spherulitic 
1% Ni 2% Ni 
0.5% Mo 0.75% Mo 
0.5% Cr 
Method of Manufacture Cupola Cupola Cupola Cupola 
Conversion Cost 540 540 5.40 540 
Alloy Cost 15.00 23.00 11.20 
l otal Cost 5.0 20.40 28.40 16.60 
Fensile Strength, 1000 psi 60 80 80-105 
Elongation in 2-in., %; <1 <1 1-3 
Brinnel Hardness ; 269 302 255 
Modulus of 
Elasticity, psi 10° 7 Is 19.5 23-24 





way on nodulizing agents may at any time necessitate 
a complete revision of our thinking.) 

In the gray iron field, on the other hand, no such 
direct cost comparison is possible due to the differences 
in inherent properties of the two materials, which 
therefore necessitates a critical analysis of each applica- 
tion. It is, however, of interest to note that spherulitic 
iron may advantageously replace alloy irons provided 
that damping characteristics and similar properties are 
not critical. 

\s I said at the outset, the picture is still confused; 
but as we learn more about this interesting material, 
we will no doubt find numerous applications for 
spherulitic graphite iron where its unique characte 
istics can be utilized. However, I again want to stress 
that I believe that these spherulitic graphite irons will 
augment rather than replace the present ferrous cast 
ing alloys. 


R. G. McElwee 
Manager, lron Foundry Division 
Vanadium Corp. of America, Detroit 


Much interesting and instructive information on 
nodular graphite cast iron has been presented today 
and in various publications recently. While it is not 
intended to discredit anything published or presented, 
it seems well to define a few limitations of the material 
and the methods of making it. 

It is reported that foundrymen and metallurgists 
are working feverishly to develop more information on 
nodular graphite irons. Our organization is doing this 
and eventually we hope to be able to contribute to 
the over-all store of information. The more investi- 
gators operating in the field, the more ideas will be 
tried and the faster we all will progress. 

We are asked everyday how to make nodular graph 
ite cast iron. Our advice in cases where the shops have 
no control whatsoever is to “get your house in orde1 
first.” We cannot be so optimistic as to conclude that 
any foundry can make satisfactory castings of iron with 
nodular graphite in the as-cast condition. 

Nodular iron can be made at practically any sulphur 
level, but it is important to know what that level is. 
We would hesitate to recommend an addition of a 
magnesium alloy to an iron containing 0.20 per cent 
sulphur while assuming that it contained only 0.10 
per cent. It is just as serious to add too little magne- 
sium as it is to add too much. Some control is essential. 

We have done some experimental work with an 
electric furnance, and from Mr. Vennerholm’s remarks 
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it appears that this melting unit may become more 
widely used, particularly in connection with nodular 


graphite iron production. 

At present, too little is known about the behavior 
of this new material in service. Many laboratory and 
service tests must be performed before the new devel 
opment can be fully evaluated. Elongation, which has 
received the greatest attention, is not alone sufficient 
cause for the selection of a material for most engineer 
ing applications. 

We must recognize that we are on the threshold of 
one of the most important metallurgical developments 
of the age. When the technique of manufacture be 
comes universally known many worthwhile applica 
tions of nodular graphite cast iron can be expected. 
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MODERN FOUNDRY 
METHODS 


a A ship's stern frame casting made up of 


four sections thermit welded together. 


The four-section thermit welded stern frame > 


casting is placed in position on a ship. 


This month's Modern Foundry Meth- 
ods, illustrating the thermit-welding 
process of producing large steel cast- 
ings for ships’ structures, was taken 
from the paper ‘‘Steel Castings in 
Welded Assemblies,"’ by John Howe 
Hall, Consultant, Swarthmore, Pa., pre- 
sented as the Charles Edgar Hoyt An- 
nual lecture at the 53rd Annual Meet- 
ing of A.F.S. at St. Louis, May 4, 1949. 
The complete lecture will appear in 
A.F.S. TRANSACTIONS, vol. 57, 1949. 


The number of steel foundries that 
are equipped to produce large ships’ 
castings, such as the heavy stern 
frames shown, is rather limited. In 
addition, railroad transportation dif- 
ficulties have made it necessary in the 
past to produce the largest castings 
in foundries located close to deep 
water. At times when large quantities 
of heavy ships’ castings are needed 
quickly, these conditions result in seri- 
ous delays in ship construction. 


Casting the frames in sections and 
assembling them by thermit-welding 
at the shipyards or in shops located 
near tidewater makes it possible for 


¢ Casting sections are tack-welded 
across the joints to maintain space. 


3 Sections of the stern frame cast- 
ing are set up for thermit welding. A 
wax pattern for one joint is shown 
nearing completion. 
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.. MODERN FOUNDRY METHODS 


After completion of a joint mold torches > 
are applied for mold drying and heating. 


g A sand mold is rammed up around the 


wax pattern. 


the sections to be produced in found- 
ries which are not equipped to make 
the castings as integral jobs. 

The accompanying photographs 
show the various steps in welding to- 
gether a ship's stern frame made up 
of four separate castings. The first 
step in the process consists of setting 
up the frame and tack-welding across 
the joints in order to maintain proper 


spacing. A wax pattern is shaped 
around each joint, and the sand mold 
rammed up around the pattern. Dry- 
ing out and heating the mold is ac- 
complished by the use of torches. 
Steel of any desired analysis can 
be obtained in the weld deposit by 
compounding the thermit powder 
Temperatures of the thermit-pro- 
duced metal are so high that a zone 


of metal around the weld is suffi- 
ciently overheated to give it a coarse 
microstructure. If uniformity of weld 
metal and base metal is considered 
essential, complete heat treatment of 
the welded structure is necessary 
Otherwise, a simple stress-relieving 
treatment will suftice. 

Acknowledgment is made to the 
Bethlchem Steel Co. and to the Metal 
& Thermit Corp. for their courtesy in 
supplying the photographs 


es Pouring gate and risers are shown in 
position on this thermit-welded stern frame 
casting. 


ee Pouring the thermit weld on one section 
of a stern frame casting. 





RESEARCH WILL ADVANCE BRASS 
AND BRONZE FOUNDRY PRACTICE 


Austen J. Smith 
Associate Professor 
Metallurgical Engineering 
Michigan State College 

East Lansing, Mich. 


MUCH ATTENTION has recently been centered on 
the possibility of achieving sound castings of the 
brass and bronze alloys through application of sound 
scientific principles to the melting and gating pro- 
cedures. Many of the problems became evident dur- 
ing the war when virtually all foundry products were 
manufactured to government specifications, with which 
many foundries had had no previous experience. As 
a consequence, research in the bronze foundry was 
actively advanced. 

Many recent papers published in England have 
shown that the problems have been the same on both 
sides of the ocean. The British publications have been 
most eagerly awaited in the United States and the 
names of a number of the British workers are almost 
as familiar to the members of the American Foundry 
men’s Society as they are to the members of the In 
stitute of British Foundrymen. 

Rather than to present, as an Exchange Paper, a 
report on original research on bronze foundry prac- 
tice, it seems more desirable to review some of the 
problems for which foundrymen do not yet have an 
answer, and to touch on some of the work now in 
progress in the United States. 

Although Finch, in a most stimulating paper! be 
fore this Institute two years ago, described the process 
of the freezing of castings, a somewhat different point 
of view makes it desirable to reconsider the whole cast 
ing process and to discuss some of the factors affecting 
the final product. 

To get some idea of certain factors that affect the 
freezing process, it will be well to describe a simple 
experiment. The ideas brought forth are not entirely 
new. Something of the same substance was presented 
by Finch! and Frear?. 


Freezing Process Mechanism 


A series of cylindrical blocks 41% in. long and nom- 
inally 2-in. diameter, both with a generous taper, were 
molded in green sand with the larger end up and open 
to the air. Castings were poured at different tempera- 
tures down to a temperature near that of initial solidi- 
fication. Pouring was rapid, so that the temperature 
in the mold at the end of pouring was little below the 
actual pouring temperature. 

The alloy used was “steam” bronze of the nominal 
composition 6 per cent Sn, 3.5 per cent Zn, 1.5 per 
cent Pb, balance Cu. The resulting castings were split 
down the center and etched. In Figs. | to 5 the etched 
sections are shown sketched schematically, salient fea 
tures being brought out more readily by sketching 
than by photography. 

Pouring temperatures from 2400 F (1315 C) down 
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to 2000 F (1093 C) at 100 F intervals are shown. With 
a pouring temperature of 1950 F (1065 C) a grain size 
of some | /16-in. diameter was obtained, and at 1900 F 
the grain was too fine even to estimate by visual in 
spection. Initial solidification in this alloy occurs at 
about 1870 F (1021 C). The block poured at 1900 F 
(1037 C) showed a general over-all shrinkage and the 
top was filled with blow holes, indicating that freezing 
took place too rapidly to permit the escape of gases 
entrapped in the metal. 

Freezing commences at points in the liquid, that is, 
at nuclei, which may be particles of foreign matter o1 
may be associations of two or more atoms brought 
about through temperature change alone. As freezing 
progresses, growth from the nuclei will proceed in the 
direction away trom which heat is being abstracted, 
but still along definite crystallographic axes. 

There is a limiting angle, as yet not determined, 
which the preferred axial direction may make with 
the cooling direction and beyond which growth will 
not occur. This limiting angle is, of course, modified 
by adjacent freezing crystals. Were there to be but a 
very slight temperature gradient the crystals would 
tend to grow in all directions from the nuclei as cool 
ing progresses, the final shape of the grains being 
determined by interference from adjacent growing 
crystals. 

As the temperature gradient becomes greater the 
growth becomes more unidirectional. Superimposed 
on this effect is the temperature over which both solid 
and liquid can coexist—the freezing range. A narrow 
freezing range accentuates the effect of temperature 
gradient, a long “mushy” range rather obliterates it. 

When molten metal is poured into a mold the metal 
in contact with the surface of the mold will form 
nuclei at a very high rate, for the metal will be quickly 


Fig. 1—2400 F (1315 C). — Fig. 2—2300 F (1260 C). 
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cooled below its freezing point. Many of these centers 
of crystallization will be unfavorably oriented for 
growth to proceed; others will be in a more favorable 
position and growth will proceed until interfered with 
by the growth from those centers which are highly 
favorable in their orientation. 

Hence, at the surface of a casting there is a thin 
layer of fine grained material with almost complete 
random orientation. This as-cast surface rarely leaks 
unless unsoundness is very great. Leakage often be 
comes apparent only after this layer has been ma 
chined away. The layer has been sketched in Fig. | 
(much grosser than it actually exists), but it is present 
in all castings with the exception of those whose mass 
is so great with respect to the cooling velocity that the 
surface layer is remelted. 


Pouring Temperature Effect 

If the metal be poured hot, the metal remaining at 
the center after this initial surface crystallization will 
still be too far above the melting point to form new 
crystallization centers. As a consequence, freezing 
metal will build up on the surface crystals which are 
favorably oriented for growth, and the product will 
be a dendritic structure, the dendrites in many in 
stances growing toward the center until stopped only 
by dendrites growing from the opposite surface. This 
is illustrated in Fig. 1. 

It feeding cannot wholly replace the solidification 
contraction with this freezing pattern, centerline 
shrinkage results. Since centerline shrinkage is not 
often of serious consequence in the copper-base alloys 
it will not be considered further here. 

\s the pouring temperature is lowered the metal 
at the center drops into the nucleation temperature 
range so that new points of crystallization are formed 
at the center even while dendrites are growing inward 
from the surface. As the dendrites approach the center 
they will be checked from further growth by these new 
grains, which will be more or less equiaxed. This condi 
tion appears first in Fig. 2, and is quite pronounced 
in Fig. 4, sketched from a casting poured at 2100 F. 

Finally, at 2000 F_ (1093 C) nucleation at the center 


Figs. 1-5—Sketches show 
ing the crystal structure 
of bronze blocks cast at 
temperatures from 2400 
to 2000 F (1315 to 
1093 C) at 100 F (55 C) 
intervals. In the original 
work intervals of 50 F 
were employed, but the 
pattern is well repre- 
sented at the 100 F inter 
vals sketched here. 
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A review of bronze foundry problems and the work 
being done toward their solution is the theme of the 
annual Exchange Paper from the American Foundry- 
men’s Association to the Institute of British Found- 
rymen. Twenty-eight in the sequence—1922-1949, 
the paper was presented at the 46th Annual Meeting 
of the Institute of British Foundrymen, at Cheltenham 
Spa, England, June 14-17, 1949. 


is far too rapid for dendritic growth to take place, 
and the entire block takes on an equiaxed structure 
except for a few.small dendrites. With still more rapid 
nucleation resulting from yet lower pouring tempera 
tures, the size of the equiaxed grains becomes reduced 
and there is a complete disappearance of any signifi 
cant dendritic growth. 

Nucleation at the center can be pronounced only in 
alloys with a freezing range since such alloys may form 
nuclei over a range of temperatures permitting freez 
ing to take place at a number of centers at once. Ina 
pure metal such as pure copper, the invariable treezing 
habit is dendritic down to the point where the metal 
can no longer be poured, for, with no freezing range, 
any temperature gradient is significant, and the gradi 
ent can only be from the surface inward. 

As indicated in this first experiment, for alloys with 
a mushy range a fairly steep temperature gradient is 
required for dendritic growth, i.e., a marked difference 
in temperature from the surface of the casting to the 
center. If the difference be less than a certain amount, 
equiaxed grains may grow in the center. The mold 
surface produces a marked chilling effect on the first 
metal coming in contact with it. 


Application to Feeding 
If the mold is heated greatly, as by a large mass of 
metal taking a considerable time to freeze, the effect 
of a steep temperature gradient is lost regardless of 
the pouring temperature. Thus, in alloys with a mushy 
range, there would appear to be a limiting sectional 
size beyond which it would not be possible to have 


a wholly dendritic structure regardless of pouring 
temperature. Also, with thinner sections there would 


Fig. 4—2100 F (1148 C). Fig. 5—2000 F (1093 C). 








be a lower limit below which equiaxed grains would 
be unable to form, no matter how low the pouring 
temperature. 

The mode of structural growth is very important 
in the feeding of castings. The gradients required to 
produce the two different types are susceptible of 
measurement and, while they will be different for 
different alloys, they should offer excellent correlative 
possibilities. Factors affecting the operation of tem- 
perature gradients over and above the temperatures 
of metal and mold at pouring include, among others, 
rate of heat transference between metal and mold, heat 
conductivities, and specific heats. 

Many attempts have been made to study gating 
practices from the theory of heat transference alone. 
A recent endeavor in this direction was that of Faber 
and Doll*. However, such evaluation is only a part 
of the problem, although an important part. Work 
is also being carried on in making direct measure 
ments of heat transference from metal to mold, as well 
as studies that are being carried on by the electrical 
analogy method. 

The work now being carried on at Columbia Uni 
versity under the sponsorship: of the American 
Foundrymen’s Society Heat Transfer Committee is 
expected to make an important contribution to this 
subject. Their reports have appeared regularly in the 
TRANSACTIONS of the Society’. The use of the ratio 
of volume to surface area by many foundrymen is a 
somewhat less rigorous attempt in the same direction. 


Contraction Characteristics 


With few exceptions metals continuously contract 
when the temperature falls from the pouring tempera 
ture to room temperature. The contraction is not uni 
form, but is different for each phase. Further, a 


separate discontinuous contraction is shown for each 
phase change with falling temperature. Thus, with 
the normal solid-solution alloy cooling from the 
molten state there is shown liquid contraction, solidi- 
fication contraction, and solid contraction. 

Some reasonably good measurements have been 


made of liquid contraction; for the brass and bronze 
alloys the work of Sager and Ash® at the National 
Bureau of Standards a number of years ago still 
appears to be quite reliable. Solid contraction is 
simply a restatement of the familiar thermal coefficient 
of expansion. 

Solidification contraction is much less easily defined. 
If the alloy freezes over a range of temperatures, then 
all three varieties of contraction will be taking place 
simultaneously, for liquid and solid will both be 
present and also liquid in the process of transform 
ing to solid. 

Measurements of this grouped “‘solidification” con 
traction have been made for a number of alloys, for 
the copper-base alloys also by Sager and Ash. Little 
recent work has appeared on such measurements for 
these alloys. The measurements that have been made 
are restricted to the conditions of the experiment, 
since cooling rates govern the composition of phases 
as they pass through a transformation range and hence 
affect also the contraction characteristics. 

This is particularly true in freezing processes be 
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cause of segregation effects, which at times may be 
extreme. However, the measurements are useful as 
a first approximation. In the study of risering practice 
it is not possible to measure the behavior under con- 
ditions of true equilibrium, since such conditions are 
virtually impossible of attainment. With sufficient 
data taken under controlled experiment it should be 
possible to extrapolate to conditions of equilibrium 
which would make the ideal reference point. In the 
author’s knowledge, no work of this type has been 
attempted. 

Little is known of the dependence of the observed 
contraction characteristics on cooling rates. An evalua 
tion would call for knowledge of the segregation be- 
havior and of the phase equilibria of the alloys in 
question. With the gathering of this knowledge there 
again should be excellent possibilities for correlation. 


Feeding Castings 


At this point it will be of interest to consider the 
problems involved in the production of a sound cast 
ing. The blocks described earlier may be thought of 
as analogous to risers on regularly gated castings. In 
order to fulfill the purpose when used as a feeding 
head, the riser must remain molten as long as the 
casting is above the temperature of final solidification. 
\s the casting solidifies contraction takes place and 
the resulting voids must be filled with molten metal 
from the riser. Obviously, feeding cannot take place 
if the riser, or the gate between riser and casting, is 
not sufficiently molten to permit flow. 

Without inquiring further into the mechanics of 
flow, a difference of temperature is required between 
casting and riser to permit flow to continue until the 
casting has solidified. As is well understood, the riser 
as a feeding head is fulfilling a twofold purpose—it is 
providing liquid metal to offset the shrinkage taking 
place in the casting and is establishing a local region 
of high temperature in the casting to promote direc- 
tional solidification so that the metal can be fed. 

Frear? has conceived of a block-like growth of the 
dendrites, the blocky nature of the growth making 
feeding exceedingly difficult. On the other hand, if 
nucleation takes place in the central portion of a riser 
from inadequate temperature it can readily be con 
ceived that such associations of atoms could greatly 
interfere with metal flow, preventing the riser from 
acting effectively. 

Practical observation of the author has been that if 
sectioned feeding heads show large equiaxed regions, 
little feeding will have taken place. The provision of 
such risers with hotter metal—indicated by a more 
fully dendritic structure—has usually been effective in 
avoiding unsoundness in the casting. 

The same reasoning applies to the casting itself. 
\ casting showing considerable equiaxed structure 
adjacent to the feeding head will be fed only with 
difficulty, regardless of the inherent ability of the 
head to feed. As previously indicated, in heavy sec 
tions the effect of temperature gradient is small and 
an equiaxed structure is to be expected. Such castings 
are difficult to cast soundly, and the normal procedure 
is to cast as cold as possible in order to keep contrac 
tion to a minimum. With such practice little feeding 


AMERICAN FOUNDRYMAN 





takes place from risers, the risers functioning almost 
solely as heat reservoirs. 

Schwartz® went into the current theory of solidifica 
tion quite thoroughly, and his paper is instructive in 
studying practical problems arising in the foundry. 


External Influences 

rhe problems discussed thus far have been con 
cerned only with the physical behavior of solidifying 
metal, assuming the metal, as it lies in the pot before 
pouring, to be in an ideal condition for producing 
a sound casting. These problems are complex and, 
unfortunately, in a study of them it is exceedingly 
difhcult to control the other variables that enter into, 
yet are not a part of, the freezing process. Gas, what 
ever the source, is the principle offender, and has long 
been a subject of discussion among foundrymen. 

Of the gases, hydrogen appears to be the worst 
offender, in both ferrous and non-ferrous metals. 
\ relatively high solubility in the molten state and low 


The heat and mass flow analyzer in the A.F.S. Heat 
Transfer Project is expected to aid in brass and bronze 
feeding problems as well as those in other metals. 


solubility in the solid state means that large volumes 
of gas may be rejected in the freezing range in melts 
which have been exposed to adverse atmospheres. 
Hydrogen, either as the element or combined, is pres- 
ent in copious quantities in melting atmospheres pro 
vided by gas and liquid fuels. With electric melting 
water vapor in the air can be disassociated at melting 
temperatures by carbon or carbon monoxide from 
crucible or lining materials, coke covers, etc., yielding 
free hydrogen. 

Carbon monoxide has been strongly suspected in 
the past of being a cause of porosity. Current opinion 
seems to be that the carbon monoxide—water vapor 
reaction, which produces hydrogen, is responsible. 
The industry is indebted to Pearson and Baker? for 
clarifving this point. 

Under the auspices of the Non-Ferrous Ingot Metal 
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Institute, Eastwood and Kura® carried on rather ex 
tensive research on alloy 85-5-5-5. The work was cen 
tered chiefly about evaluating the test bars currently 
used in the United States and abroad. The inade 
quancies of the test specimens led the research into 
paths not anticipated at the start. The question that 
presented itself to the reader was not so much the 
inadquency of the test specimen but whether it is 
possible from present knowledge to design any casting 
which would be representative of the metal in the 
pot as the mold is poured. 


Test Specimen Properties Differ 


As is well known to foundrymen, a wide scatter 
results in pouring successive test specimens from the 
same pot of metal into supposedly identical molds. 
Chis scatter is normally attributed to faulty selection 
of test-specimen design. A point often overlooked is 
that there is just as much scatter in quality of castings 
made from the same heat and for the same reasons 
Eastwood's suggestion of a larger number of test speci 
mens per heat, although not economically feasible, 
would give a truer picture of the total lot of castings 
made from a heat than does the single test specimen. 

The quality of the metal as indicated by the test 


specimen is usually considered as a measure of the 


degree of gassing of the melt. Badly gassed metal will 
show up in almost any test specimen cast under normal 
foundry conditions The gassing to be considered is 
generally taken for granted to be hydrogen. Obviously, 
the rejection of gas in the dendrites in the freezing 
range will interfere with feeding mechanisms, result 
ing in unsoundness and lower density in the casting. 

In most of the work that has been carried out the 
effect of gas rejection has been considered only with 
respect to solubility at atmospheric conditions. How 
ever, in gas-free metal a virtual vacuum should exist 
in the voids opened up by simple freezing contraction. 
The Williams atmospheric riser postulates such low 
pressures and the effectiveness of the riser, especially 
for steel castings, gives excellent proof of this. 

Inasmuch as gas solubility decreases with decreasing 
pressure in accordance with Sievert’s rule, the gas dis 
solved in metal adjacent to voids developed through 
this freezing contraction will be rejected to a much 
higher degree than anticipated from knowledge of the 
solubility at atmospheric pressure. It must be con 
cluded that any confined void developed through freez 
ing contraction will contain rejected gas. The gas 
pressure will diminish with lowering gas contents of 
the melt, but will not be absent except in metal which 
is absolutely gas free. 


Gas Determination Methods Needed 


In line with the foregoing reasoning, zinc in the 
brasses and zinc-bearing bronzes can be assumed to 
vaporize into the voids at the low pressures involved, 
thus contributing a certain microsegregation to the 
alloys. 

The question that arises is whether this rejec ted gas 
(or vapor) can be redissolved with sufficient rapidity 
to permit complete feeding to take place. The author, 
from observation of many bronze microsamples, doubts 
the probability of such resolution. In all the samples 
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examined, none: has been found completely free from 
shrinkage of the sort variously known as incipient 
shrinkage or microshrinkage. 

Included in the examination were the occasional 
test specimens showing exceedingly high phvsical pro- 
perties. To the author this is one of the reasons why 
the as-cast properties never quite equal the properties 
of the same materials after being worked and annealed. 

A major problem confronting metallurgists and 
foundrymen is that no good method has been de- 
veloped for determining gas contents, either of a melt 
or of a casting of the copper-base alloys. Thus far the 
only study that it has been possible to make of the 
effects of the gases has been by subjecting melts to the 
atmosphere of interest and assuming full solution, 
whatever the solubility may be. Development of an 
analytical procedure would be of the greatest value 
in studying these problems. 


Effects of Lead 


In the work of Eastwood and Kura’ attention was 
directed to lead distribution in the leaded bronzes, and 
an attempt was made to determine a factor governing 
the effects of lead on physical properties. Especially 
through the relatively new technique of microradio- 
graphy, a great difference was found both in the size 
and distribution of the lead particles from melt to 
melt, and physical properties suffered rather markedly 
with adverse lead distribution. Further work on this 
problem is awaited with interest. 

In 1931 Doughty® called attention to pinhole forma- 
tion adjacent to cores in the bearing bronzes. As a 
result of various experiments, he attributed the pin 
hole formation to reaction of lead oxide in the metal 
with core binders. Such possibility was not touched 
on by Eastwood and Kura, although test specimens of 
excellent properties were produced, regardless of melt- 
ing atmosphere, by pouring into molds baked at high 
temperatures. 

Although Doughty? was concerned only with alloys 
containing 10 per cent or more of lead, and zine addi- 
tions aided the elimination of the pinhole defect, 
alloys of the 85-5-5-5 type commonly develop pinholes 
when cast in sands high in cereal binder. Since pin- 
hole formation from this cause is not prevalent in the 
low lead (under 2 per cent) or lead-free bronzes (pin- 
holes, of course, may arise from other causes), but be- 
comes so as the lead content increases, it would appear 
that Doughty’s reasoning can be extended to the 5 
per cent lead alloys. 

The role of lead is peculiar and, until Eastwood's 
work, little attention, according to published litera 
ture, has been paid to lead since Doughty's observa 
tions were made. Much further work is needed in 
this direction. 


Melt Quality Defined 


In the research work that has appeared, properties 
of castings have been predicated on an arbitrary “melt 
quality.” As generally implied, high melt-quality de 
fines melts which are so low in deleterious gases and 
other impurities that the metal, as it is poured from 
the pot, is capable of producing superior castings if 
the molding sand and gating technique be correct. 

This melt-quality is ordinarily measured by the 
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properties shown in test specimens cast from the melt. 
As previously pointed out, inadequancies of the test 
specimens as a measure of melt-quality make for 
rather poor definition of this quality. Furthermore, 
a test specimen yields only a post-mortem measure 
of the quality of a heat, whether good or bad. 

lo overcome this a research project is now in pro 
gress at the University of Michigan, under the sponsor 
ship of the Brass and Bronze Research Committee of 
the American Foundrymen’s Society, for the develop 
ment of a fracture test. By correlation of a tracture 
examination test with the properties of a physical test 


specimen from the same heat, it is hoped that a useful 


} 
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1 simple fracture test being developed on the Brass 


and Bronze Research Project will indicate melt quality 
in induction furnaces (above) and all other furnaces. 


test can be developed which can be quickly performed 
and thus show the melt quality of a heat before the 
heat is poured. 

Such a test would be of the greatest value to the 
bronze foundryman in the avoidance of rejects from 
melts which have gone off the track. This project has 
only recently been initiated and, although it is a 
difficult task, it is earnestly hoped that a useful test 
procedure will result. 

Another |cause for rejection of castings is included 
in that general term used by all foundrymen, “dirt.” 
Dirty castings may result from a variety of causes. 
Here it is proposed to touch on only that variety which 
results from entrapped dross. 

At normal pouring temperatures virtually all alloys 
oxidize readily in contact with the air. In most alloys 
the formation of an oxide skin is protection against 
further oxidation. If it is possible to form and keep 
intact a single oxide layer, clean castings will result 
(if other conditions are correct). In the usual running 
of a mold turbulence of the metal stream will cause 
breaking up of the first oxide layer and present fresh 
metal to be oxidized. 

Thus, it is possible for large amounts of metallic 
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oxide to be entrapped in the casting; such castings 
are described as “dirty.” All castings are susceptible 
to this type of defect, but in alloys which form refrac 
tory oxides of a density near that of the alloy such 
defects may become a serious cause of rejection. The 
aluminium bronzes produce clean castings only with 
the greatest of care because of the formation of the 
highly refractory aluminium oxide. 

By avoiding turbulence and maintaining a stream- 
line flow, the first-formed oxide skin will not break 
away to expose fresh metal, and this technique is an 
objective in sound gating practice. ‘The mechanics 
of flow in bronze casting have been studied extensively 
at the Naval Research Laboratory, and a report on 
this work has been made by Robertson and Hardy!®, 
The theory of turbulent and streamlined flow has been 
carelully considered and experiments have been pet 
formed to test the application of the theory. The 
underlying principles developed by Robertson and 
Hardy are a noteworthy advance and show the way 
for a great deal of valuable experimentation. 


Conclusion 

It has been the intention in the present paper to 
review the mechanics of solidification of the brass and 
bronze alloys and to touch on a few of the factors 
that interfere with normal solidification processes. 
Recent American investigations on these factors have 
been discussed, not from the standpoint of a critical 
review but more to indicate the present state of knowl 
edge. There is no room for opinion in science. How 
ever, factual data have been neither presented nor dis 
cussed. The writer has endeavored to point out what 
is not known rather than what is known, in the sincere 
hope that someone, whether research worker or prac 
tical foundryman, will be inspired to follow up that 
spark of an idea which will help advance the foundry 
art to a true science. 
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Steel Foundrymen Meet in Chicago 


How to develop and maintain good industrial rela- 
tions in the period of adjustment which all industry is 
facing was the subject of a two-day conference of the 
Steel Founders’ Society of America, June 9-10, at the 
Drake Hotel, Chicago. 

More than 160 top executives and personnel direc- 
tors of steel foundries attended the meetings which 
covered labor legislation now pending before Congress, 
wages, labor contracts, plant safety and medical pro 
grams, increased productivity, supervisory and white 
collar employee relations and anti-discrimination laws. 





Precision Casting Technique 


The newly-developed Bendix technique of plaster 
casting produces castings in which machining 
and balancing are almost totally eliminated and 
can be applied to all non-ferrous metals on a 
mass production basis. The complex casting at 
the upper left ts a turbine for a torque converter 
unit. Upper right is a ten-inch airplane landing 
wheel so accurately cast that only the hub re 
quires machining, A two-pound saving in weight 
was made without sacrifice in strength. The third 
casting, a six-inch, two-stage shrouded impeller 
was cast in one piece with the vanes kept within 
tolerances of 0.005 in. The unit withstands 
periphe ral speeds up to 1500 fps. 














STOP METAL LOSSES AND WATCH 
costs 


A. D. Barczak 
Plant Manager 
Superior Foundry 
Cleveland 


METAL LOSSES IN THE FOUNDRY have a pro 
nounced effect on manufacturing costs as well as on the 
operating efficiency of the present-day casting industry. 
Ihe manager of a foundry must deal with many prob 
lems that do not come directly under the headings ot 
molding, dry-sand coremaking, melting, or cleaning 
castings. Although most managers understand these 
subjects, they must also be able to solve problems that 
come under different headings. Among these is the 
all-important one of the cost of castings and the var- 
ious factors influencing this item. 

To the manager, the purchase of metal, its manu 
facture and eventual sale on a pound or tonnage basis 
becomes a matter of economic balance, and the metal 
losses incurred in processing can become of such pro- 
portions as to wipe out any profit and cause the even 
tual bankruptcy of the business. 

On the other hand the foundry superintendent must 
consider metal losses in a somewhat different light, 
although the eventual results must conform to a det- 
inite operating budget. The measure of his operating 
cefhciency is to a great degree the percentage of yield 
he obtains through his manufacturing methods. In this 
discussion the percentage of yield is the ratio of tons 
of materials produced to tons of materials purchased 
and consumed during a given fiscal period. 

After each daily heat has been run the superintend- 
ent should know how much and what kind of metals 
were used, how many pounds of good and bad castings 
were made, the amount of metal and coke left in the 
drop, how much iron was used for sprues and risers and 
the amount of molten metal remaining after the molds 
were poured. With this information he is able to com- 
pute the melting loss, the melting ratio, the percentage 
of good and defective castings made and the amount of 
metal needed for gates and feeders. 

Inasmuch as metal losses in the foundry are of par- 
amount importance to both the foundry manager and 
superintendent, it is apparent that a detailed study 
must be made of the sources of these losses. 


Losses in the Metal Yard 

From the manager's standpoint, care should be given 
to the buying, testing, condition and use of foreign o1 
purchased scrap. The first precaution is to avoid 
mixed scrap. Insofar as possible, the purchasing de- 
partment should buy scrap representing the same class 
of work in order to minimize the great variations in 
composition of commercial scrap. 

It is not economical to use sorted scrap, or rusty 
scrap that has earth, concrete or any other undesirable 


Nore: This paper was presented at a Gray Lron Shop Course 
Session of the 53rd Annual Meeting, American Foundrymen’s 
Society, in St. Louis, May 2-5, 1919 


50 


material adhering to it. It is extremely important that 
all purchased scrap be weighed caretully to determine 
whether the correct amount of metal has been received 
for money expended. In all cases, a clear and explicit 
understanding should be reached with the scrap dealer. 

As far as the foundry superintendent is concerned, 
the use of inferior scrap will produce operating difh 
culties, as well as a loss in yield, due to the charging of 
earth, concrete, etc. Of course, a shortage in weights 
of purchased scrap will mean that he will be charged 
for materials he has not received. It is important that 
he keep a vigilant eye on the type of scrap purchased. 


Cupola Melting Losses 

The melting practice employed is the sole respon 
sibility of the foundry superintendent, and he must 
account for the losses incurred in this department. 
Usual practice in estimating metal losses is to allow 
about 5 per cent for over-all loss—charged metal against 
castings and returns. This includes dirt on scrap, ete. 
Actual or true melting loss is usually less than 5 pet 
cent—probably about 2 per cent. Excessive melting 
losses can be attributed to high oxidization caused by 
rusty scrap, thin scrap, high blast pressures and a low 
and uneven burden in the cupola. 

A poor make-up practice whereby the charges arc 
weighed short or inaccurately because of inaccurate 
scales or the incorrect reporting of the number of 
charges put into the cupola will produce a fictitious 
metal loss or yield. 

An improperly installed slag hole which burns out 
quickly or does not have sufficient refractory material 





above it to prevent iron dripping through will con 
tribute a great deal to metal loss when melting is con- 
tinuous. The poor practice of permitting the iron to 
accumulate to the full height of the well, mainly to 
burn out a too-viscous slag, will result in excessive iron 
losses through the slag hole unless a definite method 
is established to recover and properly weigh this iron 
before the slag is hauled to the dump. 

Metal dripping at the cupola spout and receiving 
ladle, along with unnecessary splashing during metal 
transfer, will result in a great deal of spillage in front 
of the cupola. This is entirely unnecessary and is due 
to poor workmanship, and requires additional clean-up 
labor to recover the pellets and drippings. 

Another source of metal loss in the cupola depart 
ment, quite frequently overlooked, is the practice of 
permitting ladle skulls and metal in the cupola-drop 
to be hauled out with the regular foundry refuse. If 
this material is conveyed to a central knockout station 
and passed across a magnetic separator, the major por 
tion can be salvaged for remelt purposes. 


Pouring Losses 

The practice of conveying and pouring the molten 
metal is determined by the foundry superintendent 
and his supervisors, and the skill and dexterity em 
ployed will greatly affect the amount of pouring losses. 
Of course, the lower the efficiency of this department, 
the greater will be the manufacturing cost. This should 
be brought to the attention of all supervision in the 
melting department by the foundry manager. 


Molten metal is carefully transferred from the elec- 
tric furnace into the bull ladle without the usual 
spillage and splashing that has so often characterized 

this operation in the industry in the past. 


@ Molten metal is tapped into the mixing ladle. 
Proper spout contour and entire layout are conducive 
to a neat operation with little splashing or spillage. 
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Good foundry operation dictates that the molten 
metal on the first tap will be of sufficiently high tem 
perature to be handled and poured without excessive 
pigging. The use of high temperature ladle heaters and 
covered ladles, along with well designed pouring 
cranes, will assist measurably in reducing the amount 
of metal that must be pigged, as well as scrap due to 
misruns caused by cold metal. The pigging of metal 
due to wet ladles is inexcusable in the modern foundry. 

Again, unnecessary splashing during transfer from 
bull ladles to smaller pouring ladles will result in 
losses in the form of small metal shot which is seldom 
recovered, It would astound many of us if we were to 
carefully analyze this situation and determine pounds 
of metal lost in the daily foundry sweepings. 

In the pouring operation, particularly with the con 
tinuous conveyor method, a great deal of metal may be 
lost due to spillage and splashing because of improper 
pouring bow] design or ladle lip contour. The pour 
ing bowl may be too shallow or too narrow, while the 
pouring lip may be too wide. The monorail system on 
which the pouring ladle crane is propelled should be 
of such design that the ladle may be moved with ease, 
and the mold should be placed on the conveyor on a 
centerline uniformly distant from the centerline of 
the pouring loop. 

The size and shape of the pouring ladles should be 
of major consideration so that a proper balance is 
maintained. The handling cycle should be of such na 
ture that the pouring ladles will not have to carry heels 
of iron that must be pigged upon the completion of 
each pouring operation. Transportation of the molten 
metal, whether by overhead crane or by buggies on the 
floor, should be of such relative speed as to prevent 
excessive chilling of the metal that would render it un 
suitable for successful pouring and thus necessitate 
pigging. 

Pigging metal in sand piles instead of metal pig 
molds is a practice of the old-fashioned, inefficient, 
unkempt foundry of years ago. This practice can 
only produce uneven gobs of metal throughout the 
foundry, in addition to filling all floor-sand heaps 
with metal shot. 

It can readily be seen that the combination of poor 
pouring practices and consequent metal losses will re 
sult in an exceedingly low yield as far as the foundry 
superintendent is concerned, and in exorbitant manu 
facturing costs in the eyes of the foundry manager. 


Factors in Shakeout Losses 

Metal losses in the shakeout operation can be attrib 
uted to several factors. In the case of floor molding, 
after the molds have been poured the loose iron on top 
should be taken off with a shovel or a pair of tongs and 
deposited in containers that can be transported to the 
cupola yard for remelting. If this is not done the 
spilled metal and shot will remain in the sand and 
eventually find its way to the dump in the excess 
sand that is hauled off the floor from time to time. 

When the continuous molding conveyor method is 
employed it is important that the shakeout sand be 
conveyed by belt across a magnetic pulley. This will 
eliminate any manual operation and accomplish the 
separation of metallic particles and shot from the sand, 
and again this spilled metal can be hauled to the cupola 








yard for remelting. Installation of a properly located 
electric light will enable the shakeout operator to see 
at all times that the magnetic separation is taking place 
and aid materially in metal recovery at this point. 

To the feundry superintendent, metal losses that 
may occur in the shakeout operation will affect’ his 
yield to a certain extent; however, the most detri- 
mental effect will be felt by the foundry manager be 
cause of the fact that this hidden leak or steady flow 
of metal shot in foundry refuse to the dump is usually 
not discernible unless someone in the organization 
makes an investigation to find out what these losses 
are. A constant check by all supervision in the foundry 
is absolutely necessary to minimize these losses. 


Losses Due to Grinding and Cleaning 

Castings come from the sand with more or less sand 
adhering to them. It is generally good practice to run 
the cooled castings over a vibrating knockout screen. 
It is at this point that the remaining gates and risers 
are usually knocked off and recovered. The castings 
remain on the screen until the cores are completely 
disintegrated, which will allow the recovery to a large 
degree of core rods and wires that can be straightened 
and reused in the core department. All of the mate 
rial passing through the knockout screen should be 
conveyed by belt across a magnetic pulley to recover 
all metal at this point. 

The gates and risers on cast iron can be removed by 
flogging, sawing, chipping, or sprue cutter. After the 
gates and risers have been removed the castings may be 
cleaned by tumbling, sand blasting, metal shot blasting, 
or sand-water blasting. 

When castings are cleaned by the tumbling method, 
it is important that they be not milled too long or the 
sharp corners and bosses will be worn down to such 
an extent that dimensional tolerances will be lost. 
Although it may seem trivial, the loss of one ounce of 
metal per casting will amount to considerable tonnage 
during the course of a year. The shipment of castings 
having nail slivers or mill stars in the interior cavities 
is another avenue for unaccountable metal losses. 

If the metal-shot method is employed for cleaning 
castings, care must be taken that the castings do not r¢ 
main too long in line with the flight of the shot. The 
highly abrasive action of the metal shot will, as in tum 
bling, cause the castings to lose weight, and this 
will be reflected in a considerable tonnage loss. The 
same holds true for the sand blasting method to a 


lesser degree. 


Recover Metal Shot 

\ close inspection should be made prior to shipment 
to insure the complete removal of metal shot from the 
inside of all castings. One need only pick up a handtul 
of this shot to realize how heavy it is, and a compli 
mentary sample in each casting shipped to the cus 
tomer will result very quickly in the complete dis 
appearance of the shot from the cleaning system. The 
recovery of the metal shot from the cleaning room floor 
by sweeping or industrial vacuum cleaners will quickly 
justify itself. 

After the sand has been removed trom the castings 
the small remaining pieces of gates and risers or fins 
are either chipped or ground off. The chipping opera 


tion should be conducted within a confined area so 
that the chips may be swept quite frequently and de 


posited in coatainers to be sent to the cupola yard, 


Where grinding is employed extreme care must also 
be taken in that excessive removal of metal at the gate 
and riser pad will destroy the casting contour and 
cause an ultimate loss in casting weight, along with the 
possibility of casting rejection due to dimensional 


discrepancies. 


Casting Design May Cause Metal Loss 


\ well-designed casting is not only mathematically 
but also metallurgically correct. Stress analyses calcula 
tions and metal quality specifications mean nothing 
unless sound castings can be made economically accord 
ing to the design. A design may be defined as a form 
or shape so conceived that if made of suitable material 
it will perform a useful service. The best design is 
that from which a satisfactory structure can be made 
most economically. 

Fconomy dictates certain limits in) dimensions, 
weight and choice of materials. Mechanical and often 


chemical factors must be considered. Obviously the 
casting Must maintain its shape, resisting the applied 
stress and corrosive influences to which it may be sub 
jected. Often unnecessarily large factors of satety are 
used in designing castings because of the fear of un 
soundness. The necessity for such large factors of satety 
has been, in most cases, the joint responsibility of the 
designer and the foundry superintendent. 

It is quite rare for a part to fail due to insufhcient 
section size. Itis not rare, however, for failures to occur 
due to stress concentration, porosity, shrinkage, hot 
tears and cracks as a result of poor design. Therefore, 
it is absolutely necessary that the designer and foundry 
superintendent cooperate closely to make certain that 
the design of the casting will give the greatest service 
with the least weight. 

Whenever the foundry superintendent endeavors to 
produce castings of a laulty design he encourages metal 
loss and low vield because of the strong possibility of 
producing scrap in his own foundry as well as addi 
tional failures in the field. The foundry manager also 
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violates a good business rule by permitting the sale of 
castings of a heavier design than needed to do the 
job well. 

Pattern equipment with worn or warped plates will 
produce cope and drag surfaces that will not meet 
correctly upon closing the mold, resulting in a fin of 
excess metal and, in many cases, runouts, Warped and 
bent flasks will also produce the same type of metal 
losses. Warped and inaccurate jackets will result in 
runouts and swollen castings. Excessive draft and fin 
ish allowances on a pattern will produce castings with 
extra metal that generally is not required. Excessive 
core fins and core vents that are filled with metal make 


up an astounding metal waste in the average foundry 


which has a relatively high percentage of cored work. 


Losses Due to Pattern, Core Box and Flask Equipment 

\ good practice in pattern construction is to make 
the core prints larger than the cored opening. This 
prevents cracks formed in the cored openings by fins 
along core prints mn usual type ol pattern construction 
and their elimination by the step method of core print 


@ Molds are properly spaced on 


the conveyor with the pouring 
bowls at a uniform distance from 


the centerline of the pouring loop. 


Efficient, well-balanced contin * 
uous pouring operation, Note the 
simplicity of design, lack of splash 
ing of molten metal during the 
pouring, and the absence of tron 
drippings as indicated by the clean 
liness of the floor at this pouring 
station, 


construction. Keeping the crush strips on core prints 
toa minimum dimension at the tangential point of the 
core print and the mold cavity will also reduce excess 
metal. Uniform crush grooves worked into the core 
prints or the use of paste around the prints will pre 
vent the molten metal from entering into the core 
vents. This will not only prevent the possibility of high 
scrap loss due to blows, but will save a considerable 
amount of metal, the loss of which is usually not de 
tected in the regular foundry operation. 

In the construction of a pattern, careful considera 
tion must be given to its use by the molder and core 
maker. Allowance for the placing of heads and gates 
must be made in the construction of core prints, use 
of loose pieces, etc. Cooperation between the con 
sumer, patternmaker and molder often spell the dil 
lerence between a poor casting and a good one. With 
regard to this phase of foundry operation, it becomes 
the duty of the foundry manager to see that the found 
ry superintendent is furnished with good patterns, core 
boxes and flask equipment, and then it becomes the 
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foundry superintendent's job to produce castings and 
eliminate the poor practices just mentioned. 


Gating and Risering May Cause Metal Loss 

The method employed by the foundry superintend 
ent in gating and risering a given job will have a great 
deal to do with whether he attains a yield of 45 o1 
60 per cent. To the layman or apprentice foundryman 
the gating and risering of castings appears to be an 
involved process. Actually, it is not difficult, requiring 
mainly the application of common sense and a few 
well-known principles. The violation of these prin 
ciples will result in high scrap and excessive metal 
losses. A frequent review of the gating and risering 
of all the jobs in production and making the proper 
corrections will assist greatly in keeping the yield at 
a high level. 

The primary principle to be kept constantly in 
mind is that molten metal solidifies as a continuously 
thickening envelope or skin. The initiation and pro 
gressive formation of this skin is caused by heat absorp 
tion into and through the mold. For a given metal and 


mold material the rate at which this solidification takes 
place is governed largely by the relation between the 
section mass, or volume, and the mold surface area. 
All metals contract in volume in varying degrees upon 
cooling and upon solidification. 

It this contraction in volume is not considered, 
shrinkage voids will occur in the castings. To prevent 
this, reservoirs of metal, in the form of risers, should 
be provided at selected spots to supply molten metal 
to the casting as it cools and solidifies. The foregoing 
principles should be thoroughly understood before at 
tempting to make a particular casting. Once under 
stood and applied, proper gating and risering will be 
possible and sound castings will result. 


Selecting Gating System 
Gate systems function primarily as a means of intro 
ducing metal into a mold. Selection of the gating 
system is based upon three factors: 
1. Need for complete filling of the mold. 
2. Avoidance of mold damage by the liquid metal 


55 








3. Establishment of proper temperature gradients, 
so that the gate is not responsible for shrinkage 
voids in the casting. 

To achieve these aims, steps must be taken to con 

trol the following: 
1. Type of ladle and ladle equipment used. 
2. Size and type of sprue or runner gate used. 
3. Size, number and location of gates entering the 
mold cavity. 
1. Rate of pouring. 
5. Position of the mold during casting. 

6. Temperature and fluidity of the metal used. 

In planning the type of gating system to be used for 
a given casting, it is necessary to apply the principles 
previously mentioned, selecting the number, type, size, 
shape and location best suited and most convenient 
to use in filling the mold at the desired rate. Gates 
should be so arranged that erosion, trapped air, hot 
tears and shrinkage cavities will be avoided, and for 
ready removal in cleaning. 

A riser on a casting must function as a reservoir of 

heat and molten metal and, to be effective, it must be 
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The modern coreroom is equipped with core blowers 
and continuous vertical ovens. A high percentage of 
reclaimed core rods and core wire is used here daily. 


the last portion of the casting to solidify. There are 
four primary requirements which a satisfactory rise1 
should meet: 

1. Riser volume should be ample to compensate for 
the metal contraction within the area of the 
casting it is designed to feed. 

Fluidity of the metal in the riser must be such 
that it can penetrate to the last contraction cavity 
within its sphere of influence. 
Contact of the riser with the casting must fully 
cover the area to be fed, or be so designed that all 
the needed feed metal in the riser will pass into 
the casting. 
The riser should be effective in establishing a 
pronounced temperature gradient within the 
casting, so that the casting will solidify direc 
tionally toward the riser. 
Accordingly, the shape, size and position of the riser 
must be effectively controlled. 
Castings may be considered poorly designed ingots, 
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After cleaning by shot blasting, the operator is care- 
fully removing metal shot from the casting interior. 


and the soundest ingots are made with the big end up, 
thus promoting directional solidification. Likewise, 
the ideal casting is one which can be fed from one 
riser, with the sections tapering down from the risered 
section. Such designs are comparatively rare in the 
foundry; there usually are many isolated heavy sec 
tions. All of these heavy sections must be fed by risers 
or chilled by the use of internal or external chills. 
Each section should be considered as the center of a 
system, and each must be risered for proper feeding. 

When castings are not properly risered shrinkage 
will occur in the heavy sections or hot spots, with the 
adjoining metal sound because it was fed by the liquid 
metal of the last section to solidify. 

In almost all designs, and with all methods of gating 
and risering, there is some auto-feeding, Le., the liquid 
metal still flowing into the mold compensates for the 
contraction of the metal already present and chilled 
by the mold surfaces. It is possible, theoretically, for 
castings to be fed by the sprue alone, the heat being 
extracted from the molten metal by the mold walls 
at such a rate that each successive increment of hot 
metal feeds the resulting shrinkage progressively as it 
fills the mold. It is not possible to apply this principle 
practically to obtain a perfectly sound casting, but by 
using the proper gating and pouring technique the 
condition can be approached. 

Incidentally, failure to recover internal and external 
chills that have been used in conjunction with risers 
from the sand after a casting has been shaken out can 


frequently be the source of metal losses if such sands 


are not passed across a magnetic separator. 

It can readily be seen that the improper application 
of gating and risering will result in a low yield. This 
has a direct bearing on the foundry manager’s ability 
because it increases the manufacturing costs due to the 
greater number of man hours required to produce a 


given tonnage of castings. 


Dust Collector Iron Losses 
In casting cleaning it is necessary to provide means 
for the collection and disposal of dust. Many different 
names and designations are given the various types of 
equipment used for this purpose, namely, dust arrestor, 
dust collector, dust filter, air filter, and air washer. 
The methods used are further divided into “dry” 
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and “wet” method. They are all referred to as dust 
collectors, as the ultimate aim is to collect the dust no 
matter what means are employed. A close examination 
of the dust will show that it contains a certain pei 
centage of iron particles. Excessive milling, blasting, 
swing grinding and stationary grinding will tend to 
increase the iron content of the dust. 

Inasmuch as this iron cannot be recovered it be- 
comes a complete loss. Therefore, it is important that 
the foundry superintendent keep a watchful eye on 
his general cleaning practices. Although this may seem 
to have little effect on the foundry costs, close observa 
tion over a period of time will reveal that tons of iron 
can be lost through dust removal, and will bring to 
light another hidden variable that has a pronounced 
effect on the manufacturing budget. 


Alloy Losses 

To those foundries which specialize in a wide va 
riety of alloy cast irons, it becomes of prime impor 
tance for them to segregate carefully the gates and 
remelt of various compositions. Generally the custo 
mer buys on a pound basis the alloying elements that 
are required in his specifications; therefore, it is a mat 
ter of necessity for the foundry superintendent to see 
that the gates, sprues and risers of a given composition 
be recovered tor similar subsequent heats, thus cur 
tailing the necessity for repetitive high alloy additions 
to derive the same chemical compositions. 

Failure to do so will result in complete loss of the 
elements through dilution in the general mix, for 
which no additional revenue can be derived, plus the 
strong possibility of creating scrap due to improper 


metallurgical structures which can result from uniden 
tified alloy compositions. 

Castings sold on a_piece-price basis should be 
checked frequently to see that they do not vary from 
the accepted and approved sample weights from each 
customer, Overweight castings that are the result of 
swells, metal penetration, fins or other distortions, 
mean that metal is being given away without corre- 
sponding revenue, and must be considered as a metal 
loss as well as a financial loss. 


Conclusion 

The many avenues of metal losses as indicated in 
this paper warrant a detailed evaluation, which should 
comprise a worthwhile job for a highly responsible 
individual in the foundry organization. A 10 per cent 
metal loss, when considered on an incoming and out- 
going basis, will result in a corresponding increase in 
metal cost. This same metal loss will also affect the 
yield to the extent that the man hours per ton of 
castings produced will be increased approximately 10 
per cent, and the combined effect of these two will be 
an approximate 7 per cent increase in the total manu 
facturing costs. This certainly deserves the close 
scrutiny of everyone connected with the industry. 
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Vembers of the Eastern French Foundrymen’s 
Association, meeting for thetr Annual Congress 
at Dijon, capital of the wine-producing province 
of Burgundy, were guests of the Confrerie des 
Chevaliers du Tastevin ( Knights of the Wine 
Tasters’ Association) at the Chateau Clos de Vou- 
get, home of world-famed vintage wines. Several 
prominent French foundrymen were appointed 
Chevaliers of the Confrerie in an elaborate and 
centuries-old ceremony. The Confrerie was cre 
ated in the Middle Ages to bring recognition to 





Burgundy Wine Tasters’ Association Honors French Foundrymen 


the red wines of the province, and today has about 
a thousand members scattered throughout the 
world, among them 42 Americans. At left in the 
photograph above are a few of the foundrymen 
who were honored by the Confrerte. Center: Clos 
de Vouget, built in the 13th Century. Right: P. 
Balland, president of the Eastern French Foundry 
men’s Association, an organization created in the 
11th Century, reads an address of acceptance for 
the French foundrymen so honored. (Photos and 
story courtesy A.F.S. Member R. Dureil of Paris.) 
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QUALITY CONTROL REVIEW... 


Summarize Test Procedures for Malleable Foundrymen 


M. O. Booth 
Plant Manager 


Central Foundry Div., G.M.C. 
Saginaw Malleable tron Plant 
Saginaw, Mich. 


MALLEABLE IRON CASTING PRODUCTION cannot 
be classified under any standard operations. Processes 
used in the industry vary greatly in all departments, 
including melting, core making, molding, cleaning, 
annealing, processing and engineering. 

Scrapped castings are generally the result of im- 
properly controlled manufacturing methods. It is 
hoped that this discussion of the factors which directly 
affect the quality of castings will interest many found- 
ries to the extent that those not operating under con 
trols will install some method of procedure by which 
each detail of the foundry manufacturing process can 
be recorded and controlled. It is realized that there 
are many variables in the foundry, and that even with 
controls on all raw materials, processing and inspec- 
tion, it is difficult at times to maintain a quality 
product. 

One of the first requisites of good control is the 
purchasing of all raw materials from a reliable source. 
Unless this is done, an adequate technical force must 
be maintained to check 100 per cent on all incoming 
materials, which is both costly and impractical. Even 
so, periodic checks must be made to insure that raw 
materials are within the foundry standards. 

Presenting the data in sequence, a start will be made 
with the control of incoming raw materials. It is not 
the purpose of this presentation to describe any of the 
methods used in the control of various processes 
suffice it to say that all methods used should be stand 
ard and approved by the ASTM and A.F.S. 


Check Raw Materials 

Tests on raw material which it has been found ad- 
visable to make are the analyses of pig iron for various 
elements such as carbon, manganese, silicon, sulphur, 
phosphorus, chromium, copper, and molybdenum. 
The microstructure of the pig iron is also checked as 
it has been definitely proven that the size and shape 
of graphite in silvery iron has a direct relationship to 
the carbon nodules in both malleable and pearlitic 
malleable iron. 

Steel scrap is checked for excessive amounts of resi 
dual elements which will affect the graphitization of 
the metal in both the hard and annealed state. Most 
important of these are chromium, tin and aluminum, 
of which chromium is the most likely to cause trouble 
due to the fact that it occurs in many steels. 

Coke and limestone for cupola operation are pur- 
chased to conform to definite and uniform specifica 
tions. Coke is checked not only for chemical analysis, 
but also size, strength, and cleanliness. Analyses are 
run on coke for the following: fixed carbon, volatile 


matter, sulphur, ash, percentage of cellular space, mois 
ture, Btu., screen test, and shatter test. It might be 
interesting to add that the foundry coke supplier has 
set up at his coking ovens a pilot cupola in which he 
duplicates our operation, thereby satisfying himself 
that he is sending uniform coke from day to day. 
All core materials are checked—sand as to grain size, 
shape and number; core oil for its specific gravity, 
saponification number and viscosity. Cereal binders 
are checked for density and green compressive strength. 


_ Seacoal and clay used in molding sand are also con 


trolled. This covers briefly the most important of the 
controls on incoming raw materials. 

For the control of the molten iron, irrespective olf 
the melting method employed, some limits of chemical 
analyses must be set up for control purposes only. 
The two principal conditions to be met in the pro 


Five papers, sponsored by the Annual Lecture 
Committee of A.F.S., were presented at Lecture 
Course Sessions of the 52nd Annual A.F.S. Meet- 
ing. In this issue, test procedures for quality con- 
trol in the malleable iron foundry are described. 
Of other papers in the series, steel was published 
in the January, 1948 issue of American Foundry- 
man, and gray iron, brass and bronze, and alu- 
minum and magnesium will appear in future issues. 


duction of salable iron are: (1) ability of the iron to 
attain proper strength; (2) good machinability after 
heat treatment. To pass this test, it is usually necessary 
for a test bar produced from the heat to show certain 
minimum physical properties. 

\ regular round tensile bar is used for checking and 
evaluating the quality of the iron. The bar used is 
7 in. long, with the central test portion 0.625 in. in 
diameter. The ends of the bar are | 11/32 in. in 
diameter for a length of 5/8 in. This facilitates the 
loading and holding of the bar in the tensile machine. 
The bars are poured on a production line and placed 
in the kiln along with castings. After annealing they are 
wire brushed, measured, and then tested. The yield 
strength, ultimate strength, elongation and Brinell 
hardness are obtained. The bars are not machined. 

Frequent use of the microscope as a check on the 
practice, and the effect of raw materials on the practice, 
cannot be stressed too greatly. A variation in the physi 
cal properties of the metal in some cases can readily 
be explained by examining the microstructure. Like 
wise, raw materials that appear to be usable on the 
basis of chemical analysis may prove otherwise when 
checked with the microscope. 

It is true that there are conditions other than the 
nature of the iron which can produce mottled iron 
castings. The cooling rate of the castings in the mold 
directly affects the mottling condition. It is also neces 
sary to control pouring conditions such as iron tem 
perature, cooling rates, and other variables. While 
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test bars are valuable in the control of quality, the 
author knows olf no better test than a periodic break 
ing of castings under average conditions to inspect for 
mottle and soundness. 

For close control preliminary chemical analysis 
should be taken tor carbon, silicon, and manganese, 
and a sufficient number olf tests should be taken to 
guarantee a uniform iron going into the mold. Final 
analyses of each heat, or at certain intervals through 
out the day, should be run on the aforementioned 
elements. The author finds it advisable to run pre 
liminary analyses on each cupola at 30-min intervals, 
and also to take a final analyses from each furnace at 
least every 2 hr. 


Pour Test Sprues 

In addition to this test, sprues are broken from each 
furnace approximately every 15 min. The test sprue 
size to be used is determined by size of the castings 
produced. In automobile malleable iron a sprue of 
2-in. diameter and 8- or 9in. length is of satisfactory 
size. The sprue is poured into a core sand mold and 
allowed to cool to black heat, quenched in water, and 
broken. The fracture should show few if any primary 
graphite spots. Since chromium is considered a vicious 
element, once a day, or more olten if necessary, this 
element is run and maintained under a predetermined 
maximum. Sulphur is also kept within close limits. 

TPemperature control is maintained at the melting 
unit and throughout the pouring operations. Good 
pyrometers are available, and there is no reason for 
not installing adequate temperature control equip 
ment. Control of blast volume and pressure is neces 
sary for the successful operation of the cupola in 
duplexing practice. 

In air furnace melting, maintaining a proper fur 
nace atmosphere (atomizing or mixing of fuel and air) 
calls for certain standardizing and control of the mix 
ture. In cupola duplexing, both hot blast and humidity 
control are valuable aids in obtaining uniformity. 

When a cupola is used for the manufacture o! 
malleable iron, either as a single unit or in combina 
tion with air or electric furnaces, control of the cupola 
operation has a major effect on the quality of the final 
product. Construction of the cupola, which includes 
ramming the bottom, building the well, construction 
of tap and slag holes, tuyere openings, and proper re 
lining of the melting zone are important control fac 
tors. It is also important that the height of the coke 
bed and the order and nature of the charge be stand 
ardized according to a predetermined practice. 


Make Proper Furnace Repairs 

In the operation of the air furnace there are numer 
ous and important rules to follow in order to produce 
uniform metal. Furnace repairs must be properly 
made. These include the bottom, tap hole, side walls, 
rool, bridge wall, and the furnace throat leading to the 
stack. Charging of the air furnace should be stand 
ardized and fuel consumption should be checked and 
kept under constant control. 

The electric furnace generally is used as a holding 
furnace. It is also used as a means ol refining the iron, 
as any cupola analysis which is outside the limits can 
be corrected at the furnace. The bath level should be 
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kept constant and either slag-free or under controlled 
slag. The electrical equipment must be in pertect 
order to hold carbon pick-up to a minimum, Records 
should be kept of the kwh per ton, All pouring and 
transfer ladles and holding torehearths, if used, should 
be of standard design and construction in order to 
obtain the longest life and produce the highest quality 
iron. The following details should be considered: 
(1) mixing of ladle lining material; (2) ramming of 
the ladle lining material; (3) thorough drying and 
preheating to eliminate moisture. 

Ihe human element involved in making the mold 
is the cause of much foundry scrap. It is important 
to produce molds of the same hardness hour alter 
hour; therefore, automatic jolting is one factor found 
to be advantageous in eliminating variations in the 
number of jolts. The amount of squeeze is another 
variable which should be controlled. Proper main 
tenance of flasks,. molding machines and patterns aid 
in eliminating excess scrap. 

Molding sand is checked periodically for moisture, 
permeability, and bond strength. The temperature 
of molding sand is important in order to prevent the 
sand from sticking to the pattern and producing dirty 
castings. The temperature of the sand is kept to a 
minimum. Other control tests to be made daily, or as 
olten as necessary, are dry compressive strength, green 
tensile strength, sand distribution curves, and per 
centage of seacoal and clay. In the author's plant the 
operators of the sand units are paid on the basis of 
keeping the sand within certain moisture limits. This 
places a premium upon good sand control. 


Control Mechanized Molding 


On a mechanized molding unit, it is important that 
all operating details be closely controlled. Some of 
these are: (1) condition of muller and muller blades; 
(2) clay and seacoal feed arrangements; (3) regulating 
the amount of spill sand to the proportion of shake 
out sand; (4) condition of screening equipment and 
the revivifier. 

ihe first step in controlling and maintaining a uni 
form core sand mixture is to start with a dry sand. 
In the operation of the mixers it is important to care 
fully weigh or measure all ingredients. Duplication of 
a given core sand mixture calls for standardized mix 
ing practice. This can be accomplished by controlling 


the sequence of additions to the mixer and the total 


mixing time. 

Once a certain core mixture has been worked out 
for a particular job, the physical properties are de 
termjned through standard methods and the process 
checked regularly. These checks should include tests 
lor green compressive and baked tensile strengths. The 
baked tensile strength test is carried out in the stand 
ard laboratory oven, as well as in the production oven, 
as this will give a check on both mixture and baking 
conditions. Operation of the core ovens is checked 
as to the time of the heat, temperature, loading, and 
other operating details. 

Many good heat-treating practices are in use, vary 
ing according to the type of iron and the heat-treat 
ing equipment available. Uniform temperatures must 
be maintained throughout the charge if the anneal is 








to be satisfactory. Good pyrometric equipment is nec- 
essary, and thermocouples must be checked frequently 
against tested standards. Once a satisfactory annealing 
cycle has been established it should be maintained. 

In the operation of atmosphere-controlled radiant- 
tube ovens it is necessary to run gas analyses in order to 
maintain a proper atmosphere. 

A certain amount of control is required to maintain 
proper equipment in the processing of the castings. 
Shear knives, milling cutters, or broaches are used 
in the removal of gates. The quality of these tools is 
checked. The blasting and milling of castings should 
be studied with a view of obtaining a satisfactory 
clean casting in the least time. The control of these 
operations is a function of the surface condition ol 
the casting, together with the type of equipment used. 

One phase in malleable casting production which 
should be given full consideration when setting up 
controls is that the job be properly engineered. After 
the gating layout has been determined it should be 
adhered to, and no changes made unless the job shows 
excessive scrap. 

A record should be kept of the original layout and 
any changes made, so that if the job is out of the 
sand for a time it can be replaced with complete in- 
formation at hand. In the author’s foundry detailed 
prints are made on all job layouts, and changes are 
incorporated as soon as made. Some plants take photo- 
graphs or make sketches of all new jobs as soon as 


satisfactory gating has been developed. Cores and 
chills are also sketched and photographed. We main 
tain a case history of each job, with the following 
data which serves as valuable information for that 
particular job: 

(a) Data on molding mixtures. 

(b) Data on core sand mixtures. 

(c) Analyses of the scrap as to cause and percentage. 

(d) Weight of iron in mold. 

(e) Weight of rough casting. 

(f) Yield of good castings. 

(g) Changes made in a pattern equipment or gates 

and risers. 

Inspection control can be augmented by the use of 
x-ray or radium. Both can be of use in developing 
proper gating. Numerous plants use magnetic particle 
or fluorescent magnetic particle methods to inspect 
castings for cracks. Cutting up castings in both the 
hard and soft states, and etching the pieces in acid 
is probably the most satisfactory method of checking 
the soundness. 

In conclusion, it may be said that if proper care is 
taken in the first steps of the foundry practice, such 
as raw material and melting practice checks, much of 
the necessity for checking castings in the later stages 
of manufacture can be eliminated, or at least min 
imized to the point where a close check is not ne¢ 
essary. In other words, a good start insures a good, 
sound, quality casting. 





Recent graduates of Ohio State University now in 
the foundry industry returned for a breakfast get- 
together during the 2nd Ohio Regional Foundry 
Conference, March 11-12, in Columbus. Expected 
to be an annual affair, this year’s meeting was 
arranged by Gail M. McCleary, Superior Foundry 
Inc., Cleveland, who graduated a week after the 
picture was made. Several of these young foundry- 
men have been A.F.S. members since joining the 
OSU Student Chapter as undergraduates. Left to 





Recent OSU Graduates Compare Notes On Foundry Industry 


right are: David M. Paisley, U. 8. Radiator Corp., 
Detroit; Harry Placke, G.H.R. Foundry Dwv., 
Dayton Malleable Iron Co., Dayton, Ohio; Mr. 
McCleary; Robert Wilson, Ohio Malleable Tron 
Co., Ray Patridge, Bonney Floyd Foundry, and 
Harry Grable, Ohio Malleable Iron Co., all of 
Columbus; Robert McCormick, General Found 
ry & Mfg. Co., Flint, Mich.; and Prof. R. P. 
Schneider, Ohio State University. Photo by 
Wilford H. White, Jackson Iron & Steel Co. 
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HEAT TRANSFER... 
A FOUNDRYMAN’S TOOL 


Victor Paschkis 
Technical Director 


Heat and Mass Flow Analyzer Laboratory 
Columbia University 
New York 


THE ENTIRE WORK OF A FOUNDRY is based on 
heat. The foundryman uses the words heat and tem 
perature continuously, and yet he stops only rarely to 
consider the basic relationships. In fact, because heat 
is so intangible, most foundrymen seem to avoid syste 
matically studying heat problems. ‘This is unfortunate, 
because successful foundry practice is possible only 
if one is able to control successfully the heat processes. 

In the first part of this paper the elements of heat 
flow are presented in simple and readily understand- 
able terms. In the second part, foundry practice will 
be looked at from the thermal viewpoint. In the third 
part the electric analogy method is briefly explained. 


Elements of Heat Flow 


Temperature and Heat Content—-In every-day lan- 
guage these two terms are too often confused with 
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Heat content at different temperature levels. 





each other. It is essential to distinguish between them. 

Temperature is an expression for a level and is 
meaningful only if compared with a reference point. 
This reference point in the case of the centigrade scale 
is the melting point of ice. In the case of the Fahren- 
heit scale it is an arbitrary point 32 degrees below the 
melting point of ice. Finally, from physical considera 
tions the concept has been established of an “absolute 
zero,” which lies at —460 F. 

The various temperature scales do not concern us 
here, but it is important to remember that there always 
must be a reference point for the temperature. 
~ Preprint No. 49-43. This paper was presented at a Heat Trans 


fer Session of 53rd Annual Meeting, American Foundrymen’s 
Society, at St. Louis, May 2-5, 1949 


JULY, 1949 


Figure | illustrates two containers of equal size “full 
otf heat’’—but they are at different levels, i. e. at differ 
ent temperatures. In Fig. 2 again two different tem 
perature levels are shown, but on each level there are 
two containers of different size, indicating different 
heat content. This different heat content can, e. g., be 
caused by different weights: | lb of steel heated to a 
certain temperature has half the heat content as coim- 
pared to a second piece, heated to the same tempera 
ture but weighing 2 lb. 

The heat content is measured in “Btu"’ which is the 
abbreviation for “British Thermal Unit.” One Btu is 
the quantity of heat required to raise the temperature 
of 1 lb of water one degree F (or, precisely from 32 F 
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Graphic definition of British Thermal Unit. 





to 33 F). Figure 3 is a graphic presentation of the 
definition of the Bru. 

In the metric system the heat content is measured 
in calories. We must remember that heat is one form 
of energy, and therefore it would also be possible to 
express heat quantities in watt-hours or in foot-pounds. 
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Specific Heat—Suppose in Fig. 3, water is sup- 
planted by a different material; this material is such 
that less heat is needed to raise the temperature one 
degree. This is indicated in Fig. 4 by showing one hall 
of “Mr. Btu,” for a material with a specific heat ot 0.5. 

The specific heat of a material indicates how many 
Btu are required to raise the temperature of | Ib of a 
substance one degree F. 

The specific heat of water is one; that of all other 
substances is less than one. ‘The specific heat of iron 
or steel is in the order of magnitude of 0.11 Btu /lb,F 
at room temperature and approximately 0.15 near the 
melting point. 

Rate of Heat Flow— The term “Rate of Heat Flow” 
is almost self-explanatory. It indicates how many Btu 
flow through a given system per hour. Figure 5 again 
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Graphic definition of rate of heat flow. 





illustrates the definition graphically, reminding at the 
same time that heat flow can occur only under the in- 
fluence of a temperature difference, hence the differ- 
ence in level between the left and the right tank. 

Frequently it is convenient to refer the rate of heat 
flow to the area; ¢. g., one may ask “how many Btu per 
hour and per square foot are transferred through the 
surface of a casting into the mold?” This rate will ob- 
viously vary with time, but it is a good example of the 
significance of the term “rate of heat flow.” 
Thermal Conductivity Thermal conductivity is a 
measure of the insulating property of a material. High 
thermal conductivity (metals) means that the material 
is a poor insulator. 
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The conductivity is expressed in Btu/sq ft, hr,F per 
ft, or more concisely by Btu /ft,hr,F. 

It indicates what the rate of heat flow (Btu hr) is 
across a thermal barrier with | sq ft of cross-section and 
I ft thickness, if the temperature difference across the 
barrier is 1 degree. 

This rather cumbersome definition can be illustrated 
by Fig. 6. ‘The tube of the funnel (on the left) has a 
cross-section of | sq ft and a length of | ft. Ifa rate of 
heat flow of | Btu/hr results under the influence of a 
temperature difference (at the ends of the tube) of 
(a 1 /k) degrees Fahrenheit, then we say the tube 
(illustrating the thermal resistance) has a conductiy 
ity k. 

If (right part of Fig. 6) the cross-section of the fun 
nel is reduced to 14 sq ft and the conductivity, k, re 
mains unchanged, then we must apply twice the tem 
perature difference (b == 2a = 2/k) in order to obtain 
the same rate of heat flow (1 Btu/hr). Similarly, if we 
restore the old cross-section, | sq ft, but double the 
length we would require again twice the initial tem- 
perature difference 2a b 2k to obtain the same 
rate of heat flow. 

With the original set up (1 sq ft cross-section, | ft 
3/k de 


length, conductivity k), we would need 3a 
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Graph illustrating thermal conductivity. 





grees temperature difference to obtain a rate of heat 
flow of 3 Btu/hr. 

Conductivity can also be so explained, that if a rate 
of heat flow of 1 Btu/hr results in a body of 1 sq ft 
cross-section, | ft long under the influence of one de 
gree temperature difference, then the body has a 
conductivity equal to one. If under this temperature 
difference a rate of heat flow of k Btu/hr obtain, then 
the conductivity is k. And if the temperature diffe: 
ence then is made t, instead of one degree, the rate of 
heat flow will be tk. 

The thermal conductivity of steel is in the order ol 
magnitude of 25 Btu, tt,hr,F, that of sand in the order 
of magnitude 0.4 Btu ft,hr,F. 

Heat of Solidification—The last concept of heat 
flow with which the foundryman has to deal is that of 
heat of solidification (or heat of fusion). Talking 
first of pure metals, as heat is supplied to a piece of 
cold metal the temperature gradually increases, as is 
obvious from our concept of specific heat. “Then at a 
given temperature (i. e. the melting point) even with 
further supply of heat, the temperature rise stops fon 
a while and starts only after a finite interval of time. 
During this finite interval of time the heat of fusion 
(or the heat of solidification) is added to the metal. 
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This heat of fusion can be presented in a schematic 


manner by a heat “scale’’ measuring (if that were 


actually possible) the heat content (Fig. 7). In each of 
the two trays of the scale is put | lb of aluminum; one 
(left) pound being solid, indicated by (1220—) (show- 
ing that the temperature is just slightly below the melt- 
ing point); the other pound being liquid, indicated 
by (1220+) .. (showing that the temperature is just 
slightly above the melting point). The heat “scale” 
shows greater “weight” (heat content) for the liquid 
aluminum. Most industrial metals are not pure, but 
compositions of several elements, and hence do not 
solidify at one value but over a given range. The heat 
of solidification starts to be freed at one temperature 
known in metallurgical terms as the “liquidus,” and 
the generation of the heat of fusion is terminated 
when a lower temperature (solidus) is reached. 


Thermal Problems in the Foundry 


It is possible to draw a schematic flow diagram ol 
operations in a foundry using sand molds (Fig. 8). 
The operations in which heat problems occur are 
marked by an asterisk. 

Because of the variety of melting furnace types used 
in foundries, furnace problems will not be discussed 
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Schematic diagram illustrating heat of fusion. 





here; but it is well to remember that the melting 
equipment in-use today is far from being thermally 
perfect. 

The ladle—lined or unlined—otlers a number of 
thermal problems. ‘Take, e. g., a receiving ladle. Fig- 
ure 9 shows the drop in average temperature plotted 
against throughput. The shape of this curve will ac- 
tually depend on the nature and thickness of the lining 
and also on how the throughput is achieved: whether 
the ladle is partly filled many times per hour, or less 
frequently completelv filled; also, of course, on the 
temperature at which the ladle is filled, and on the 
nature of the cover, if any. 

Returning now to Fig. 8, one finds mold and cor 
drying are next on the list of thermal problems. In 
fact they are very complex problems, because the heat 
flow problem is closely linked to the flow of fluids 
either liquid or vapor, and these generally flow in a 
direction opposite to that of the heat and thus partly 
counteract it; as the heat wave penetrates toward the 
center of mold or core the temperature rise results in 
an at least partial evaporation of the moisture (wate? 
or oil); the vapors migrate toward the cold outside, 
thus transporting heat back. 

In a proper heating cycle for drying no overdrying 
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at early stages should take place, lest a hard crust be 
formed which might result in crushed outside shells. 
In Fig. 10 two different time-temperature curves fon 
the surface of a core are shown. In case of the more 
rapid rise the surface is dried out before the moisture 
from the inside can escape. Consequently, as the heat 
penetrates to the inside, the developing pressure finds 
no way out but by cracking the surface. The slow rise 
prevents complete drying of the surface prematurely. 
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Fig. 9 — Curve showing temperature drop in ladle. 





\s in the case of the ladle, a practical solution will in 
many instances probably be found by the foundryman. 
But new conditions—unaccustomed dimensions, new 
materials, etc.—will be best met by recognizing and 
handling a problem as a thermal one. 

Moving down the line in the flow diagram we find 
the block, marked “gating and risering.” Every found 
ryman is aware of the paramount importance of proper 
gating and risering. But generally the problem has not 
been related to heat transfer in the minds of foundry 
men, The excellent paper by J. B. Caine! presented 
at the 1948 A.F.S. Convention in Philadelphia shows a 
promising approach to the proper risering. He shows 
the importance of relating solidification time of the 
riser to that of the casting and presents a technique for 
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relating the two times. This approach needs to be 
studied further from the thermal angle. But only a 
thermal understanding of the solidification procedure 
will give the desired results. 

Similarly the size of the gate and the size of the sink- 
head are determined thermally. If the gate bridges 
prior to having transmitted all the liquid metal it ob- 
viously has not fulfilled its purpose. But to determine 
how long it takes to bridge, compared to the solidifica- 
tion time of the casting, is a problem of heat transfer. 
It can be indicated by the schematic Fig. 11, showing 
two thermometers, one in the gate, the other in the 
center of the casting; both thermometers read the same 
temperature—but the clocks indicate that the casting 
reaches the temperature later than the gate. 

These problems, as well as those of solidification of 
the casting proper, have been for the past year the ob- 
ject of study by the Heat Transfer Committee. 


Electric Analogy Method 


Foundrymen may well ask what is the purpose ol 
pointing out the thermal nature of their work if they 
have no tools for solving them. Undoubtedly an exact 
solution of the heat problems in the foundry is out ol 
the orbit of normal interest of the average foundry- 
man. But fortunately there are modern tools for the 
solution of such problems available and A.F.S. has 
been making use of one of these for the last four years. 

It is possible to solve such problems by means of a 
specialized calculating machine, such as the Heat and 
Mass Flow Analyzer at Columbia University. For those 
readers who may be interested the analogy method is 
here explained somewhat more completely. However, 
readers may stop here—if they are not interested in how 
this method works, because it is no more necessary for 
the foundryman to understand the intricacies of this 
analyzer than it is necessary for him to understand all 
the details of a locomotive before he can ride on a 
train. He uses the latter for transportation—and may 
use the former for solving his thermal problems. In 
general terms the Heat and Mass Flow Analyzer may 
be described as follows. 

For reasons not too well understood, nature has pro- 
vided that heat flow in solid bodies follows the same 
mathematical laws as the electric current in a special 
type of circuit. It is possible to devise and calculate 
this type of circuit in such a manner as to represent a 
certain physical body and its heat flow problem. By 


carrying out electrical measurements on such a circuit 
the answers to the thermal problem become available 
after a brief but specialized calculation. 

As mentioned, the analogy method is based on the 
identity of the equations governing heat flow in solids 
and electric flow in non-inductive conductors with 
evenly distributed capacitance. 

One way of ascertaining the analogy is to write the 
equations for the heat and the electrical systems and 
compare them. But instead one can simply correlate 
equivalent magnitudes by the following table: 


Thermal System Electric System 


1 /conductivity Resistivity 
Thermal capacity Electric capacity 
Temperature Volt 

Rate of Heat Flow Current 


The basic principle of the analogy method is to solve 
an electric problem, which is so formulated that the 
results can be interpreted to give the answer to a de- 
sired thermal problem. Although it is not the actual 
procedure, one could imagine that first the mathemat- 
ics for the thermal problem is written; then finding the 
mathematics hard to solve, one replaces in the equa 
tions the thermal magnitudes, one by one by electric 
magnitudes, using the above table. 

At the end of this process an electric problem is ob 
tained, the mathematical solution of which is just as 





Fig. 11 


Schematic diagram showing relative time for 
solidification in casting and in gate. 





inaccessible as that of the thermal problem. However, 
the electric problem is subject to experimentation 
much more readily than the thermal problem would 
be. Therefore electric experiments are carried out, and 
then the results are retransformed into heat terms, 
again using the same table. 

It is therefore not important to know the electric 
properties of the body involved. ‘The electric circuit is 
developed, using a mathematical key, which consists 
only in relating the thermal properties of the body to 
a set of electric units. These do not need to have any 
physical relationship to the electric characteristics of 
the body. 

The nature of these transformation calculations is 
such that it is possible to apply a time scale. 

A thermal process lasting only a fraction of a second 
can be represented electrically by an experiment last- 
ing many minutes; and conversely, a slow thermal pro- 
cess, lasting hours or even weeks, can be represented in 
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an clectric experiment lasting only minutes or even 
seconds. 

With this necessarily brief general information about 
this tool readers are referred to special publications” 
if they wish to familiarize themselves with this tech- 
nique and to the Heat Transfer Committee reports of 
the last several years, which reports regularly com- 
prised work with the analyzer. 
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Starting a new foundry educational project in 
the Chicago school system, Chicago Chapter 
Chairman W. D. McMillan, International Har 
vester Co. (right), presents memberships in the 
{merican Foundrymen’s Society to (starting left) 
Howard W. Smith, supervisor of forge, foundry 
and welding, Chicago Board of Education; Fred 
H. Dix, Thomas ]. Brown and Charles E. Roland, 
foundry instructors at Lane Technical High 


School. Also made a member of the Society was 





Chicago Chapter Presents A.F.S. Memberships to Educators 





L. L. Sutherland, Lane foundry instructor unable 
to be present. The presentation was made at a 
meeting June 13 in the office of Lane Principal 
James H. Smith. Presentation of memberships, 
sponsored by the Chicago Chapter and instigated 
by its Educational Committee under the chain 
manship of Prof. Roy W. Schroeder, University 
of Illinois, Navy Pier, Chicago, ts expected to 
occur in other Chicago schools as a_ prelude 
to an extensive foundry educational program. 








Partial Report On FEF Placements 

PLACEMENT in summer and permanent jobs by the 
Foundry Educational Foundation for this year num- 
ber 37 graduates and 107 summer students according 
to incomplete returns as of the end of June. In addi- 
tion to the seven FEF schools—University of Alabama, 
Case Institute of Technology, University of Cincin 
nati, Cornell University, Massachusetts Institute of 
lechnology, Northwestern ‘Technological Institute 
and University of Wisconsin—the engineering college 
students placed came largely from Ohio State Univer- 
sity, Pennsylvania State College, Purdue University, 
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Michigan State College, Missouri School of Mines, 
University of Minnesota and Illinois Institute of ‘Tech 
nology. Students of several other colleges and univer 
sities were also placed. 

Recently issued by the Foundation are pamphlets 
on the University of Alabama and Cornell University. 
Like the pamphlets issued earlier on Case and Wis 
consin, the latest describe the method of admission, 
courses of study and electives for students planning to 
enter the foundry industry. Pamphlets on MIT, Cin 
cinnati and Northwestern will be completed later 
this year by the Foundation, 








Cope and Drag Club Names Chairman 
A YEAR AGO a number of young technical foundry- 
men formed the Cope and Drag Club to help each 
other in creating new foundry products and in testing 
them fully before marketing. Club members also 
screen and criticize papers members plan to present 
before A.F.S. meetings and other technical groups. 
Chairman of the group for the coming year is Roy 
W. Bennett, Hydro-Blast Corp., Chicago. Vice-chain 
man last year, he succeeds O. J. Myers, Werner G. 
Smith Co., Minneapolis, first chairman of the organi 
zation. Other members are: Jos. S. Schumacher, Hill 
& Grifhth Co., Cincinnati; Robert L. Doelman, Millet 
& Co., Chicago; George P. Antonic, Walter Gerlinger, 
Inc., Milwaukee; Victor M. Rowell, Velsicol Corp., 


Chicago; Eugene Conreaux, Illinois Mills Inc., Gran 
ite City, IIL; Leo F. Dennie, Black Products Co., Chi 
cago; Bradley H. Booth, Carpenter Bros., Milwaukee; 
Clyde A. Sanders, American Colloid Co., Chicago; 
Frank S. Brewster, Harry W. Dietert Co., Detroit; and 
Eugene W. Smith, Western Materials Co., Chicago. 

The Cope and Drag Club holds quarterly two-day 
meetings. The first day members hear lectures by one 
or two of the group or by outside speakers. Extensive 
discussion and questioning follow. Papers are distrib 
uted prior to the meetings so that they may be thor 
oughly studied. Meetings are held in the laboratories 
of the various companies represented in the Club 
membership so that the second day can be devoted 
to experimental work and testing. 





{itending a Regional Foundry Forum June 1, at 
the Sheraton Hotel, Chicago, these members of 
the National Foundry Association heard Stevens 
H. Hammond, president of the Whiting Corp., 
Harvey, I1l., discuss current business conditions in 
the foundry industry. The Meeting also featured 





National Foundry Association Holds Regional Meet in Chicago 


a four-man panel on labor relations problems and 
a talk on the Washington outlook as it affects in 
dustry by Association Vice-President L. EF. Roark. 
The Chicago meeting was one of a series Spon 
sored by NFA, others being held in Indianapolis 
(June 16), Syracuse, (May 19) and Phila. (May 11). 








New Foundry Correspondence Course 


LATEST ADDITION to the correspondence and exten 
sion courses offered by Pennsylvania State College is 
entitled The Control of Modern Steel Foundry Opera 
tions. Covered in 24 assignments, the course is de 
signed to furnish a background in the technology of 
steel casting operations. Topics covered include: melt 
ing processes, with emphasis on close control; sand 
control, binders and washes, sand reclamation; causes 
of hot tear detects; origins and effects of gases in stecl 
castings; solidification, gating and risering; cleaning 
operations; non-destructive inspection; and repait 
welding. Heat treatment and physical metallurgy are 
reserved for a second course. 

One of a number of courses offered by the Mineral 
Industries Extension Services of Penn State, the new 
course on steel foundry operations is the fourth metal 
lurgy course offered by correspondence. Others in the 
series cover physical terrous metallurgy and elemen 
tary physical metallurgy. Related courses of interest 
to foundrymen are on tuels and combustion, refrac 
tories and ceramic raw materials. 
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Dedicate Illinois Tech Chemistry, 
Metallurgical Engineering Buildings 
\N ALL-DAY PROGRAM, featuring addresses by prominent 
educators and industrialists marked the dedication ol 
the Illinois Institute of Technology’s new Metallur 
gical and Chemical Engineering and Chemistry build 
ings, Chicago, June 17. 

Featured speakers and their topics were Linus C, 
Pauling, president, American Chemical Society—" New 
Structural Concepts in Inorganic Chemistry”; Cyril S. 
Smith, director of the Institute of Metals of the Uni 
versity of Chicago—* Microstructure of Metals”; James 
B. Austin, director of research, United States Steel 
Corp. “The Blast Furnace Process; An Example of 
Ipplied Chemistry and Metallurgy”; and George 
Granger Brown, professor of Chemical Engineering, 
University of Michigan—‘Chemical Engineering at the 
Crossroads.” 

Other features of the program were an inspection 
tour of the buildings, and a luncheon and dedication 
address by James A. Raflerty, vice-president of the 
Union Carbide & Carbon Corp. 
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Making Cast Iron Pipe 


We have been called on to make some special 
cast iron flanged pipe. What is the standard 
shrinkage on pipe for length, wall thickness and 
diameter? Do you have any suggestions for mak- 
ing the patterns and core boxes? The pipe will 
have to be enamel lined, therefore we must have 
maximum freedom from gas in the castings. 


In connection with your problem of making a total 
of about 40 Class D flanged pipe, we wonder whether 
you have considered ordering them from one of the 
pipe manufacturers. They have standard pattern and 
core box equipment on hand and generally this is 
designed to enable them to make various lengths of 
pipe from one set of equipment. You may be able 
to purchase the pipe at less than you can produce 
them when the cost of making special equipment is 
taken into consideration. The inside surfaces of the 
pipe must be practically perfect and this should be 
pointed out to anyone you may ask to make them. 

The pipe can be made either on end or in the hori- 
zontal position. Since you have not had occasion to 
make such castings previously, you will no doubt 
prefer to make them horizontally because this has 
some advantages from the equipment standpoint. In 
making a cast iron pipe horizontally, we used 0.125 in. 
it shrinkage for the length and 0.1 in. ft for both in 
side and outside diameter. The latter shrinkage allow- 
ances take care of the wall thickness, also. 

Inasmuch as the pipe is symmetrical about the 
center line, a half pattern could be used if you plan 
to attach to a plate. Otherwise you will have to make 
two half patterns. Make the flanges somewhat on the 
heavy side and the overall length on the plus side. 
Phis will insure obtaining proper overall length and 
if necessary the flanges can be back-faced in your ma- 
chine shop to obtain proper flange thickness. You may 
wish to make the flange on one end loose or movable 
so that the overall length can be adjusted in case you 
find it necessary after having made a sample casting. 
Provide core prints extending at least 6 in. beyond 
the flange at each end. 

Cores should be made of oil bonded sand and can 
be made in a half box split in the same manner as 
the pattern. It may be that you cannot use chaplets 
because of interference with the cnameling process. 
In this case, heavy arbors must be used in each core 
half to prevent the core from bowing upward when 
the iron is poured. The 3 and 4-in. pipe will present 
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the greatest problem in this respect and for them a 
semicircular or triangular shaped arbor should be 
used. There should be about 34 in. of sand between 
the arbor and the surface of the core. Arbors for the 
6 and 8-in. pipe should be in proportion. 

Gate so that the iron enters both flanges at the 
parting line. Gates should be quite large so that the 
molds fill rapidly. To prevent shrinkage you may 
wish to gate through a bob type feeder. If you find it 
necessary to gite into the body of the pipe as well as 
into the flanges use thin wide gates. Venting is ex 
tremely important and can be accomplished by placing 
a relief sprue at the top of each flange and using a 
vent wire generously in the cope half of the mold. 

W. W. Levi, Chief Metallurgist 


Lynchburg Foundry Co. 
Radford, Va. 


Brighter Brass Castings 


One of our customers wants certain brass cast- 
ings supplied with a bright finish. Can you give 
us suggestions for improving the ordinary sand 
blasted or tumbled finish? 


There are a variety of treatments for producing 
different colors and finishes on copper-base alloy cast 
ings. Simplest of these are the pickling treatments 
consisting essentially of immersion in acid solutions. 
\ typical procedure is to first pickle the parts in a 
sulphuric acid solution containing 5 to 10 per cent by 
volume of 1.83 sp gr acid. Temperature of the solu 
tion may be from room temperature up to 150 F. 
Heating to higher temperatures increases the amount 
of fuming and corrosion of surrounding structures. 
Strength of acid, temperature and duration of im- 
mersion vary with the alloy being cleaned and the 
amount of oxide on the surface of the castings. 

When pickled in such a solution, brasses may have 
some residual red stain resulting from undissolved 
oxides. These stains may be eliminated by immersion 
in a 4 to 10 per cent solution (by volume) of concen- 
trated sulphuric acid containing 4 to 8 07 per gallon 
of commercial sodium dichromate. This solution is 
used at temperatures ranging from 80 to 120 F. 

To achieve a bright lustrous finish, first pickle in 
the sulphuric acid solution, then dip in the following 
solutions: 

Div A: 


cent sulphuric acid, sp gr 1.83; 0.5 per cent hydro 


10 per cent nitric acid, sp gr LAO; 30° per 


chloric acid, sp gr 1.16; and 29.5 per cent water. 
Dir B: 25 per cent nitric acid, sp gr 140; 60 per 
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cent sulphuric acid, sp gr 1.83; 0.2 per cent hydro- 
chloric acid, sp gr 1.16; and the remainder water. 

Quantities are all by volume and the solutions are 
used at room temperature. Parts are immersed in Dip 
A, rinsed in cold running water, immersed in Dip B 
and rinsed immediately in cold running water, fol- 
lowed by rinsing in a sodium cyanide solution con- 
taining 2 to 4 oz of sodium cyanide per gallon of wa- 
ter to remove all acid stains. The castings are finished 
by quickly rinsing in water and drying. 

Dancer! /t is important that all of the acid be com- 
pletely rinsed off the part before dipping it into the 
cyanide solution. Otherwise deadly hydrogen cyanide 
gas will form. 

Pickling baths and cyanide baths should be equipped 
with forced draft exhaust hoods. 


Gray Irons — Now Ard In 1900 


What are the average properties of the gray 
iron produced today as compared with 1900? I 
am especially interested in values for strength, 
ductility and hardness. 


Ultimate tensile strength of cast irons at the be- 
ginning of the century was in the neighborhood of 
15,000 to 20,000 psi whereas today specific irons are 
made for minimum tensile strengths ranging from 
20,000 to 60,009 psi as provided for in specification 
A48-46 of the American Society for Testing Materials. 
Some foundries regularly produce irons of well over 
69,000 psi tensile strength and values over 100,000 have 
been reported. 

The ductility of gray iron is seldom determined 
since design engineers do not normally utilize gray 
iron in an application requiring high ductility. When 
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first stressed, cast iron shows a distinct permanent 
deformation of a few tenths of a percent. Repetition 
of the same stress gives very fittke more deformation 
and, after 5 to 10 loadings, the metal behaves as a 
perfectly elastic material according to the latest edi- 
tion of the A.F.S. Cast Metats HANDBOOK (page 370). 
An iron in the higher tensile strength ranges shows no 
further plastic deformation after many hundreds of 
repeated loadings at 80 per cent of the breaking load. 
However, if the material which has become completely 
elastic at one loading is subjected to a higher loading, 
it behaves as virgin material between the first and 
second load. The metal will take an additional “set” 
if the temperature is raised. 

Extensive information on ductility and elasticity of 
white and gray irons is given in an article by that 
name (AMERICAN FOUNDRYMAN, August, 1946, pages 
17-59) and prepared by R. A .Flinn and H. J. Chapin 
of American Brake Shoe Co., Mahwah, N. J. This 
paper indicates that as the matrix changes from pear! 
ite to austenite, the plastic elongation of gray irons 
changes from 0.5 to 3.0 per cent. For white and mot 
tled irons the figures are 0.00 to 0.05. 

Hardness of gray iron can be controlled to meet 
specific requirements. In comparison with the irons of 
half a century ago, it can be said that hardness can 
now be controlled well whereas in years gone by cus 
tomers took quite a chance on hardness. 

Nodular graphite cast iron—subject of considerable 
speculation and study by foundrymen today—cannot 
be considered a gray cast iron in the currently ac 
cepted sense of the term. Tensile strengths ranging 
from 75,000 to over 100,000 psi, as cast and 60,000 to 
80,000 psi, annealed, and elongations ranging up to 
13 per cent, as cast, and up to 22 per cent, annealed, 
have been reported. 
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Gosta Vennerholm 

("Sympostum on 

Nodular Graphite 

Cast’ Tron,” Page 

32) is this year's 

\.F.S. Wm. H. Me 

Fadden Gold Med 

alist. . .° Born and 

educated in Sweden, 

Mr. Vennerholm 

came to the United 

States in 1924 after 

a brief period spent Gosta Vennerholm 
teaching metallurgy and engineering in 
Germany Armed with a letter of 
introduction to the late Henry Ford from 
Swedish Explorer Sven Hedin, Mr. Ven 
nerholm went to work in Ford Motor 
Co.'s Physical Laboratory During 
his 25 vears with Ford, Mr. Vennerholm 
was co-discoverer of many ferrous alloys 
and casting methods His career with 
Ford has included establishing apprentice 
courses: in metallurgy and physics, organi 
zation and supervision of the Ford Ex 
perimental Foundry, modernization of the 
company’s foundry at Dagenham, England 
and the development of armor plates for 
tanks during World War Il \ mem 
ber of the Program and Papers Com 
mittee of the A.F.S. Malleable Steel Divi 
sion, Mr. Vennerholm has been a frequen 
speaker at Society meetings 


Donald J Recse 

Ss) mpostum on 
Nodular Graphite 
Cast Tron.” Page $2) 
is head of the In 
Nickel 
Cos Development 
and Research Divi 
sion . Active for 


ternational 


many vears in ALE 
S.. Mr. Reese is a 
member of the 
D. J. Reese 
Gray tron Division's 
Advisory Group and has been a frequent 
speaker at chapter, regional and national 
meetings of the Society . Mr. Reese 
was employed for several years as a chem 
ist and bessemer furnace operator in Mid 
western foundries prior to attending the 
University of Michigan, where he received 
a degree in Chemical Engineering in 1925 
Following graduation, he joined the 
Whiting Corp. as foundry engineer and 
superintendent, and later as metallurgist 
after a two-vear period as metallurgist 
with the Grindle Fuel Equipment Co 
Joining International Nickel in 1942 
as chief industrial specialist for the com 
pany’s metallurgical and specifications sec 
tion, Mr. Reese has since headed several 
of the company’s manufacturing divisions 
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As president of the Chicago Foundry 
men’s Club in 1933, he was instrumental 
in inducing that organization to become 
the first chapter of A.F.S 


( K Donoho 
(“Sympostum on 
Nodular Graphite 
Cast lron,”” Page 32) 
has been with the 
American Cast Tron 
Pipe Co. since re 
ceiving his M.S. 
from Vanderbilt 
University in 1931 
.. He is now chief 

metallurgist there 
Widely known 

as a writer and speaker on foundry metal 


Cc. K. Donoho 


lurgical problems, Mr. Donoho has been 
a frequent contributor to the technical 
press and has spoken before meetings of 


A.F.S.. and many other technical groups 


R. G. McElwee 
(‘Sympostum on 
Nodular Graphite 
Cast Tron,” Page 32) 
is an A.F.S. John 
\. Penton Gold 
Medalist 1948) 
and is chairman of 
the A.F.S. Gray Lron 
Division and its 
Cupola Research 
Committee Mi 
McElwee began his R. G. McElwee 

foundry career 32 years ago as chief in 
spector for the Muncie Foundry & Ma 
Muncie, Ind He has since 
been associated = with Motors 
Pruck Co.. American Car & Foundry Co 
Whitehead & Sales Co.. and the Ecorse 
Mich., Foundry Co., prior to joining the 
Vanadium Corp. of America, where he is 


chine Co., 
General 


today manager of the company’s iron 


foundry in Detroit 


Mario Olivo, au 
thor of “Biringuccio 
foundryman of 
1500," Page 28, is 
president of the 
Italian Foundry 
men’s Society, and 
of the 
Equipment 


Foundry 
Manu 
facturers of Italy 
and a member of 
the Board of Di 
rectors of the Ital 
ian Metallurgical Association 
of the Impiante Fonderie Olivo in Milan 


Mario Olivo 


Owner 


. me yi0 WHO 


Mr. Olivo has won many awards for his 
developments in foundry practice and is 
the donor of the Italian Foundrymen’s 
Society's Annual Olivo Award for foundry 
achievement He is author of Practical 
Guide to Foundry Work, widely used in 


Europe, and of several technical papers 


presented before meetings of the Inter 
national Foundry Congress before the wat 

Iwo of his more recent books 
Fonderia, and Moderna Fonderia, have 
sold more than 15,000 copies 


John Howe Hall, 
author of “Modern 
Foundry Methods,” 
Page 42, was this 
year’s Charles Ed 
gar Hoyt Annual ? 
Lecturer atthe 53rd 
A.F.S. Convention 
in St 
The first’ recipient 
of the A.F.S John 
H. Whiting Gold 
Meda) (1924), Mr 
Hall has pioneered many new develop 
Holder of 


bachelor’s and master’s degrees from Hat 


% 


Louis 


John Howe Hall 


ments in steel metallurgy 
vard University, Mr. Hall was employed 
in executive metallurgical capacities in 
several Eastern foundries prior to estab 
lishing his own business as a consulting 
metallurgist in’ Swarthmore, Pa 

He is active in several technical societies 
and is widely known as a speaker 


Myron ©O. Booth, 
author of “Quality 
Control Revieu 
Summarize Test 
Procedures for Mal 
leable Foundry 
men, Page 6 
plant) manager 
the Saginaw 
leable Plant of 
Motors 
Corp.’s Central 
Foundry — Division 
Saginaw, Mich 
Arthur Hill Trade School, Saginaw, in 
1927, Mi 
man with the Michigan Bell Telephone 


General 


M. O. Booth 
\ graduate of the 
Booth began work as a drafts 


Co., Saginaw, that same year as a drafts 
man Leaving there the following year 
Mr. Booth became a 
Saginaw Malleable, and wes subsequently 


rcist’s helper at 


appointed foreman in 1932, general fore 
man in 1937, superintendent in 1939, and 
to his present position as plant manager 
in 1916. Mr. Booth was one of five speak 
ers chosen for the Annual Lecture Series 
presented at the 1918 A.F.S. Convention 
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Austen’ J. Smith, y 

author of “Research r 

Will Advance Brass 

and Bronze Prac 

tice,” Page 44, is 

the author of this 

year’s A.F.S. Ex 

change Paper to the 

Institute of British 

Foundrymen . . . eee 
Holder of a BS., 

M.S. and Ph. D A. J. Smith 
from Yale Univers 

ity, Dr. Smith is now an associate pro 
fessor of Metallurgical Engineering at 
Michigan State College, and prior to that 
was assistant director of research for the 
Lunkenheimer Co., Cincinnati. A mem 
ber of the A.F.S. Brass and Bronze Re 
search Committee, Dr. Smith was vice 
chairman of the A.F.S. Cincinnati District 
Chapter in 1948. He has also served as 
a member of the National Nominating 
Committee of ASM. (1946) and as chair 
man of the organization’s Cincinnati 
Chapter (1943-44) He has presented 
several technical papers before enginees 
ing society meetings 


Alexander D. Bar 

czak “Stop Metal 

Losses and Watch 

Costs Go Down,” 

Page 50, is plant 

manager of Supe 

rior Foundry, Ine., 

Cleveland ...A 

graduate of the 

University of De 

troit, he began his 

foundry career with 

the Chevrolet Gray 

Iron foundry in his home town, Saginaw 
Mich., in 1930, and was supervisor there 
until 1942, when he joined the Bardes 
Forge & Foundry Co., Cincinnati, as vice 
president .. . Mr. Barczak served as vice 
chairman, chairman and a member of the 
Board of Directors of the A.F.S. Cincin 
nati District Chapter in 1947-8 He 
has spoken before chapter and national 
meetings of the Society 


Victor Paschkis, 

author of “Heat 

Transfer—A Foun 

dryman’s Tool,”’ 

Page 59, is head of 

Columbia Univers 

itv’s Heat and Mass 

Flow Analyzer Lab 

oratory ...A na 

tive of Austria, he 

received a D. Se, 

degree from the Victor Paschkis 

University of Vi 

enna and for several years was employed 
with various European firms and as con 
sulting engineer . Coming to the 
United States in 1938, Dr. Paschkis joined 
the A.F. Holden Co., New Haven, Conn 
as head of its Furnace Department, and 
a year later became research and design 
engineer for the Ajax Electric Co., Phila 
delphia He has been with Columbia 
University since 1940 . Dr Paschkis 
has written extensively on the subjects of 
heat flow and transfer for technical pub 
lications here and abroad 
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George W. Altman, Eng. & Met., National Radiator Co., Johnstown, Pa 

Wiiliam J. Francis, Jr., Supt., Draper Corp., Framingham, Mass 

Paul J. Kaveny, Wks. Mgr., Herman Pneumatic Machine Co., Zelienople 
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Tomlinson Steel Pty. Lid., Perth 


England 

J. W. Hallsworth, Thos 
thorpe, Lincs., England 
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MALLEABLE FOUNDERS HOLD ANNUAL MEETING 


MALLEABLE FOUNDRYMEN from the United States 
and Canada gathered June 16 and 17 at Hot Springs, 
Va., for the annual meeting of the Malleable Found- 
ers’ Society. Business sessions included reports of the 
various Society officers and committees and the annual 
banquet the evening of the first day when the McCrea 
Award was presented to Anthony Haswell, Dayton 
Malleable Iron Co., Dayton, Ohio. Cal C. Chambers, 
Texas Foundries, Inc., Lufkin, Tex., 
entation. 

Malleable Founders’ Society officers for the coming 
year, announced at the annual banquet, are: Jas. H. 
Smith, General Motors Corp., Saginaw, Mich., presi 
dent; Ralph T. Rycroft, Kencroft Malleable Co., 
Buffalo, N. Y., vice-president; and D. V. Walker, East- 
ern Malleable Iron Co., Cleveland, treasurer. Lowell D. 
Ryan will continue as managing director and secretary 
with James H. Lansing as technical director. 


made the pres 


The annual meeting opened with a report from the 
retiring president, Collins L. Carter, Albion Malleable 
Iron Co., Albion, Mich. 

Following reports on the 
MFS committees, 


iron research project at Southern Research Institute, 


activities of the various 
a report on the Society's nodular 


Birmingham, Ala., was presented. Describing the work 
were: Leon J. Wise, Chicago Malleable Castings Co., 


Chicago, chairman of the steering committee; James 


Officers and directors of the Malleable Founders’ So- 
ciety. Front row, left to right: Collins L. Carter, Albion 
Malleable Iron Co., Albion, Mich., retiring president; 
Ralph T. Rycroft, Kencroft Malleable Co., Buffalo, 
N. Y., vice-president; James H. Smith, General Motors 
Corp., Saginaw, Mich., president; John T. Llewellyn, 
I1, Chicago Malleable Castings Co., Chicago. Second 
row: W. Scott Roby, Peoria Malleable Castings Co., 

Peoria, Ill.; John A. Wagner, Wagner Malleable Iron 
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H. Lansing; and W. H. Austin, Jr., Southern Research. 

W. H. Cantelon, Auto Specialties Mfg. Co. (Canada) 
Ltd., Windsor, Ont., president of the Canadian Malle 
able Institute whose members joined the Malleable 
Founders’ Society this year, described the activities of 
his organization and the relationship between Cana 
dian and United States malleable foundries. 

President-Elect Jas. H. Smith opened the second 
day's session by outlining the Society's activities for the 
coming year, explaining that they would be built 
around the work of the organization's 10 committees. 
Chairmen named to head the committees during the 
Ralph N. Cole, Canton Malleabl 
Canton, Ohio, cost accounting; Thomas T. 
Lloyd, Albion Malleable Lron Co.,. Albion, Mich., 
plant operations; C. M. Lewis, Badger Malleable & 
Mig. Co., South Milwaukee, Wis., programs; George 
FE. Bean, Eastern Malleable Iron Co., Wilmington, 
Del., research and product improvement; William A. 
Kennedy, Columbia Malleable Castings Corp., Colum 
bia, Pa., technical council; W. J]. MacNeill, Dayton 
Malleable Iron Co., publicity and market develop 
ment; Richard W. Crannell, Lehigh Foundries, Inc., 
Easton, Pa., education; Arthur F. Jackson, Lake City 
Malleable Co., Ashtabula, Ohio, government affairs; 
Frank E. Clark, Wm. E. Pratt Mig. Co., Joliet, IIlL., 
membership; and W. H. Moriarity, National Malle 
able & Steel Castings Co., Cleveland, finance. 


coming year are: 
lron Co., 


Co., Decatur, Ill.; Henry P. Blumenauer, Sr., Albany 
Castings Co., Voorheesville, N. Y.; Frank D. Brisse, 
Laconia Malleable lron Co., Laconia, N. H. Third 
row: Arthur F. Jackson, Lake City Malleable Co., Cleve 
land; James H. Lansing, MFS technical and research 
director; Lowell D. Ryan, MIS managing director and 
secretary; Frank O. Parker, Dayton Malleable Iron 
Co., Dayton, Ohio; Charles A. Gutenkunst, ]r.. Mil 
waukee Malleable & Grey Iron Works, Milwaukee 
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David G. Anderson, formerly consulting 
foundry engineer for the National Found 
ry Association, Chicago, is now conduct 
ing his own consulting service to the 
foundry industry, operating from his Clar 
endon Hills, IL, office. Mr. Anderson foi 


D. G. Anderson 


many years held engineering and opera 
tional SUPeHViscry foundry positions prior 
to serving the Western Electric Co., Chi 
cago, as foundry engineer for 21 years 


Harry R. Dahlberg, assistant professor 
of Engineering at Oregon State College, 
where he was instrumental in the forma 
tion of the A.F.S. Oregon State College 
Student Chapter and served as its Faculty 
Adviser since its inception last year, has 
joined the Twin City Testing and Engi 
neering Laboratory, St. Paul, as metallur 
gical engineer 


Clyde Williams, director of the Battelle 
Memorial Institute, Columbus, Ohio, re 
ceived the honorary degree of Doctor of 
Engineering at recent commencement cere 
College of 


monies of the Michigan 


Mining and Technology, Houghton, Mich., 


for his “accomplishments in. scientific re 
search and administration and personal 
contributions to victory” in) World War 
Il. Dr 
ored by the University of Utah and the 


Williams has been similarly hon 


Case Institute of Technology 


H. L. Smalley, assistant to the vice-presi 
dent of the Harbison-Walker Refractories 
Co., Pittsburgh, has been made assistant 
to the president. Mr 
been with Harbison-Walker since 1922, 


Smalley, who has 


was at one time Chicago District sales 
manager. He will make his headquarters 
in Pittsburgh 


George M. Baumann has been appointed 
purchasing agent and assistant to the 
plant manager of the Whiting, Ind., plant 
of the Federated Metals Division of the 
American Smelting & Refining Co. Mr 
Baumann, a metallurgical engineer and 
graduate of Columbia University, has for 
the last three years been assistant to the 


general manager of Scrap Purchases at the 
company’s headquarters in New York. 


Dr. W. R. Morgan, formerly research 
professor of Ceramic Engineering at the 
University of Illinois, has been appointed 
director of production and engineering 
for the new Vitrified Division plant of the 
Peninsular Grinding Wheel Co., Detroit 


W. R. Morgan 


Formerly director of research at Bay State 
Abrasive Products, Dr. Morgan also served 
as associate professor of Ceramic Engi 
neering at Rutgers University. Simulta 
neously, it was announced that R. G. 
Caulley has been appointed general sales 
manager for Peninsular. Mr. Caulley was 
formerly assistant sales manager for Re 
public Steel Corp., 
for Fruehauf Trailer Co., and at one time 
warehouse = in 


director of purchases 


operated his own steel 
Florida, prior to joining Peninsular 


Peter P. Ruppe, formerly chief engineer 
for Hapman Conveyors, Inc., Detroit, has 
been made general manager of the com 
pany. A graduate of Michigan State Col 
lege, Mr. Ruppe was formerly connected 
with the U.S. Rubber Co., and the 
Briggs Mfg. Co 


Mathieson Chemical Corp., New York, 
announces changes in its Sales department 
executive staff as a result of the retire 
ment of E. E. Routh, vice-president and 
director of sales. D. W. Drummond has 


been named vice-president and director of 
Industrial Chemical Sales, and S. L. 
Nevins has been named _ vice-president 
and director of Agricultural Chemical 
Sales. Other appointments are as follows 
J. O. Logan becomes sales manager, Indus 
trial Chemicals; R. J. Quinn, assistant sales 
manager, Industrial Chemicals; L. P. 
Thomas, Southwestern sales manager, In 
dustrial Chemicals; and J. S. Whittington, 
sales manager, Industrial Chemicals 


Harold J. Roast, A.F.S. Honorary Life 
Member who retired from business two 
years ago to write technical articles, has 
reestablished his consulting practice in 
metallurgy and chemistry. Mr. Roast will 
act as consultant in solving non-ferrous 
metallurgy problems; in organizing new 
foundries; in advising foundry executives 
as to plant layout, personnel and produc 
tion; and in assisting executives in the 
operation of foundries. Mr. Roast has had 
more than 30 years’ experience in the 
foundry industry and for many years was 
technical vice-president of Canada’s largest 
bronze foundry company. He has an 
nounced that he will act as consultant to 
foundries anywhere within the United 
States and Canada 


Ira E. Cruse, formerly core room super 
intendent for the Campbell, Wyant & Can 
non Foundry Co., Muskegon, Mich., for 
seven years, recently joined Sonith Indus 


Ira E. Cruse 


try, Indianapolis, as foundry and core 
room superintendent. Mr. Cruse, who 
served his apprenticeship in 1918, has held 
supervisory core room positions in sey 


eral foundries in the Midwest 
George N. Shepherd, formerly general 


superintendent of the Duncan Foundry xX 
Machine Co., Alton, IIL, recently joined 
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the Sterling Steel Casting Co., East St. 
Louis, Ill, where he will organize and 
head a Standard Practices Department. 
Mr. Shepherd, who is the newly-elected 
chairman of the A.F.S. St. Louis District 
Chapter, entered the foundry industry in 
1919 with the American Steel Foundries 
Granite City, IL, and was made general 
foreman of that company’s Alliance, Ohio 
plant in 1937. He resigned in 1944 to be 
come superintendent of the Government 
owned plant operated by the Key Co., at 
East St. Louis, I., during the war 


J. Henry Bruhn, foundry superintend 
ent for the Eastern Malleable Lron Co 


Wilmington, Del., has been promoted to 


J. H. Bruhn 


the position of assistant plant superin 
tendent. His duties wili include super 
vision of all foundry operations for East 
ern. Mr. Bruhn began his career as an ap 
prentice molder with the Hlinois Matlea 
ble Iron Co., 
employed by 
East Chicago, Ind., prior to joining East 
ern Malleable Iron Co. in 1947 


Chicago, in 1910, and was 
American Steel Foundries 


Several new appointments in executive 
personnel announced by the American 
Brake Shoe Co. are: Curtis C. Gary, for 


C. C. Gary 


merly assistant to the vice-president: in 
charge of Division Sales, to be assistant to 
the president of the Brake Shoe & Castings 
Division; John F. Ducey, Jr.. who has 
been with Brake Shoe since 1936, to be 
New York District Sales Manager; Sam R. 
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Watkins, who has been with the Company 
since 1939, to be Cleveland District Mana 
ger; Donald C. Sheldon, a member of the 
company’s Treasury Department, to be 
assistant treasurer; and Kenneth A. An- 
derson, also of the Brake Shoe Treasury 
Department, to be assistant secretary. Gil- 
fry Ward has been made vice-president in 
charge of sales of the American Manga 
nese Steel Division and will make his 
headquarters in Chicago Heights, Ill. It 
was also announced that James R. Shep- 
ard has been appointed Western District 
Works manager, and Thomas J. Wood 
Eastern District Works manager of the 
company’s Brake Shoe & Castings Di 
vision. Mr. Shepard will be located in 
Chicago and Mr. Wood in New York 


OBITUARIES 


Edward B. Butterfield, foundry super 
intendent, Rochester Castings Corp., Roch 
ester, N.Y., died April 4. Mr. Butterfield 
was responsible for organizing the com 
pany’s foundry and training its personnel 
during his many years as a foundry execu 
tive with Rochester Castings. Prior to 
Butter 
field was for 17 years head of the Alumi 
num and Brass Division of the General 
Railway Signal Co. Mr. Butterfield servec 
with the Army in France during Worla 
War I 


joining Rochester Castings, Mr 


James B. Thorpe, a director, vice presi 
dent, secretary and treasurer of the Climax 
New York, died Janu 
Thorpe had been associated 


Molybdenum Co., 
ary 29. Mr 
with Climax Molybdenum since 1926, first 
as a metallurgical engineer and subse 
quently as vice-president, director, secre 
tary and treasurer. He was also a director, 
secretary and treasurer of the company’s 
Michigan and Pennsylvania subsidiaries 


Alexis Caswell, retired secretary and 
business manager of the Manufacturers’ 
Association of Minneapolis and from 1943 
to 1947 secretary of the A.F.S. Twin City 
Chapter, died at his home in Minneapolis 
June 3. Mr. Caswell had devoted 40 years 
to civic work and the industrial develop 
ment of Minneapolis. While affiliated with 
the Manufacturers’ Association of Min 
neapolis, Mr. Caswell was instrumental in 
sponsoring the A.F.S. Twin City Chapter, 
the Northwest Section of the American 
Welding Society; the North West Chapter 
of the American Society for Metals; and 
the Twin City Foremen’s Club. He was a 
graduate of Brown University 


Earl C. Souder, for 20 years industrial 
sales engineer for the Steel Mill Section 
of the East Pittsburgh, Pa., plant of the 
Westinghouse Electric Corp., died June 8 
in Baltimore. Mr. Souder had been in the 
continuous employment of Westinghouse 
since immediately following World War I 


Robert R. Fauntleroy, retired president 
of the Moline Malleable Iron Co., St 
Charles, Hl., died June 6. Mr. Fauntleroy 
spent practically his entire business ca 
reer with Moline Malleable 
company secretary-treasurer from 1905 to 
1921, and president from 1921 to 1948. Mr 


serving as 


Fauntleroy was president of the American 
Malleable Castings Association in 1929 
and of its successor organization, the Mal 
leable Founders’ Society, in 1933 and 1934 
During World War Il, Mr. Fauntieroy 
served as chairman of the Malleable In 
dustry Advisory Committee to the Office 
of Price Administration. In June, 1945 
Mr. Fauntleroy was presented with th 
Malleable Founders’ Society's Charles H 
McCrea Medal for 
tions toward progress and development in 


“outstanding contribt 


the malleable iron industry.” 


E. H. Schleede, 49, development engi 
neer on Plastic Patternmaking for the 
Industrial Division of the United States 
Gypsum Co., died June 8 following a heart 
attack. An authority on patternmaking 
Mr. Schleede was a frequent speaker be 
fore chapter, regional and national meet 
ings of the American Foundrymen’s ‘So 
ciety and the American Ceramics Society 
and recently conducted training courses 
for patternmaking apprentices in several 
metropolitan areas 





A. F. S. Employment 
Service 








To contact firms seeking person 
nel through “Help Wanted” items 
write to American Foundrymen’s 
Society, 222 West Adams St., Chi 
cago 6, designating Item Number 
and issue of AMERICAN FOUNDRY 
A.F.S. 


MAN in which published. 
Applicant Registration Form then 
will be sent to applicant for filling 
A.F.S. Head 
The form will be sent by 
Headquarters to the firm and all 


in and returning to 
quarters. 


negotiations thereafter must be 


made between applicant and firm. 
Firms desiring to contact appli 
cants should write A.F.S. Head 
quarters on firm letterhead, desig 
nating Item Number and issue. 


POSITIONS WANTED 


PWi118—Foreman or Superintendent: 26 
vears practical experience (foreman 16 yeurs) in 
light, medium and heavy work, producteon and 
jobbing, gray iron and steel. Extensive mochine 
molding experience, loose pattern bench and 
floor molding Well versed in rigging. gating 
and feeding, molding and core sands, «caning 
room and cupola. Good record handling men 


Age 43 


HELP WANTED 
HW507—Metallurgical Sales: An attractive 


metallurgical sales development position is avail 
able in Detroit for a graduate metallurgical en 
gineer who is 30 to 36 years old and who has 
had experience in the production of cast iron 


HW508—Pattern Shop Supervisor: Need 
man to head 15-man pattern shop. Good op 
portunity Non-ferrous foundry Write, giving 


experience 





HAPTER ACTIVITIE 


Eastern New York 
John M. Jones 

American Locomotive Co. 
Publicity Chairman 


THe May 17 Meetinc of the 
Chapter was held at the Circle Inn, 
Lathams, N. Y., and featured an 
address by Oscar Carlson of the 
Carlson Pattern Works, Springfield, 
Mass., on matchplates. Mr. Carlson 
interesting motion 
picture in conjunction with his 
talk. This was the first meeting 
held by the Chapter on the sub 
ject of matchplates. At this meet 
ing the new slate of officers was 


presented an 


elected and will be installed at the 
June meeting. 


Wisconsin 

Frank M. Jacobs 
Standard Brass Works 
Chapter Reporter 


OLD TIMERS AND APPRENTICES 
Night, held May 13 at the Schroe- 
der Hotel, Milwaukee, featured the 
awarding of prizes to winners of 
the Chapter’s Apprentice Contest, 
and placques to men who have 


F. E. Bates, Worthington Pump & 


completed 50 years of service to the 
foundry industry. Preceding the 
awards banquet, parties were given 
for the old timers and apprentices. 

At the banquet, 1949-50 Chapter 
officers and directors were intro 
duced to the membership, awards 
were presented, followed by com 
munity singing and a floor show. 

Wisconsin Chapter old timers 
who received placques in recog 
nition of their 50 years with the 
foundry industry were: 

Fred Ristow, Cherry-Burrell 
Corp., who started with the Mani 
towoc Seaping Seating Co. in 1894; 
Frank E. McIntyre, who first began 
work in a foundry at St. Aubuns, 
Vt., in 1884; Max Goldberg, Mod 
ern Equipment Co., Port Washing 
ton, Wis., who started with the 
Port Washington Malleable Iron 
Co. in 1891; Julius Roller, who be 
gan with the Whitehall, Wis., Sew 
ing Machine Co. in 1878. 

Fred Popke, Kohler & Co., Koh 
ler, Wis., who began as a foundry 
man in Breslau, Germany, in 1895; 


Machinery Corp., Buffalo, (left) wel- 


comes Retiring Chapter Chairman Martin J. O'Brien, ]r., Symington Gould 


Corp., Depew, N. Y., 
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to the ranks of past chairmen of the A.F.S. West- 
ern New York Chapter with the presentation of a past chairman's pin. 


John) Fabiszak of the Allis-Chal 
mers Mig. Co., Milwaukee, who 
first worked for the Prescott Mfg. 
Co. in 1898; Luke J. Seidel, Badge1 
Malleable Iron & Mfg. Co., who 
started with the Stowell Mfg. & 
Foundry Co. in 1899. 

Emil Katzner of the Interna 
tional Harvester Co., Milwaukee, 
who began his career as a foundry 
man with the Waukesha Malleable 
Iron Co. in 1899; August Wolff of 
the Bucyrus Erie Co., Milwaukee, 
who began foundry work with the 
Stowell Mfg. & Foundry Co. in 
1896; Fred Haag of the Bucyrus 
Erie Co., Milwaukee, who began 
work with the Ohio Machine Co. 
in 1896; and Gustave A. Borck of 
the Maynard Electric Steel Castings 
Co., Milwaukee, who was appren 
ticed as a foundryman with the 
Allis‘Chalmers Mfg. Co., Milwau 
kee, more than a half century ago. 

First prize winners in the Gray 
Iron, Steel and Non-Ferrous Mold 
ing, and Patternmaking Divisions 
of the Wisconsin Chapter’s Appren 
tice Contest were each awarded $15, 
second prize winners $10 and third 
prize winners $5. (Winners of the 
Chapter’s Apprentice Contest were 
announced in the May issue of 
AMERICAN FouNDRYMAN, Page I 11.) 


Eastern Canada 
A. J. Moore 
Montreal Bronze, Ltd. 
Publicity Chairman 
CLIMAXING the 1948-49 season, 
Retiring Chapter Chairman O. L. 
Voisard, Robert Mitchell Co., Ltd., 
St. Laurent, turned over the gavel 
symbolic of chairmanship to his 
successor, J. H. Newman, Newman 
Foundry Supply Co., Ltd., Mont 
real, at the Chapter’s May meeting. 
Other events on the evening's 
program were the presentation of 
prizes to winners of the Chapter’s 
Apprentice Contest and Technical 
Papers Contest by W. T. Shute, 
Canadian Car & Foundry Co., Ltd., 
Longue Point, Chapter Education 
al Chairman, and reports by the 
chairmen of various committees. 
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British Columbia 
Norman Terry 
Canadian Sumner tron Works, Ltd. 
Chapter Secretary 
THE LAST TECHNICAL SESSION ol 
the 1948-49 season, held May 20, 
featured as speakers Edward J. Mc- 
Affee, Master Patternmaker, and 
Edward Boyles, Master Molder, 
both of the Puget Sound Nava 
Shipyard, Bremerton, Wash. 
Speaking on the “Use and Ad- 
vantages of Plastic Patterns,” Mr. 
McAffee illustrated his talk with 
colored slides showing every step 
in the making of plastic patterns 
and with actual samples of the typ 
of plastic patterns available to the 
foundry industry. This was a most 
interesting subject and was well Oscar Carlson (right), Carlson Pattern Works, Springfield, Mass., speak- 
presented. ing on matchplates at the May meeting of the Eastern New York Chapter. 
The next speaker, Mr. Boyles, 
who has conducted extensive re- 
search into the development of in- 
sulating materials for use in risers 
for non-ferrous, iron and steel cast- 
ings, also had several samples of 
his work on display and illustrated 
his interesting talk with slides. 
The Chapter’s Annual Meeting 
will be held June 21, and will be 
devoted to social activities — the 
only exception being the election 
of ofhcers and the awarding of Ap- 
prentice Contest prizes. 


Texas 
W. H. Lyne 
Hughes Tool Co. 
Publicity Chairman 
Tue Aprit 15 MEETING, held at 
the Hotel Angeline, Lufkin, fea- 
tured an all-day plant visitation at 
the Lufkin Foundry & Machine Co., J. H. Newman, Newman Foundry Supply, Ltd. (left), incoming chairman 
and at Texas Foundries, Inc., Luf- of the Eastern Canada Chapter, shakes hands with O. L. Voisard, Robert 
kin. Dr. Ralph L. Lee, General Mitchell Co., Ltd., retiring chairman, at the Chapters May meeting. 


A.F.S. National President W. B. Wallis (behind micro- L. Lee, General Motors Corp. (standing), who spoke 
phone) smiles at one of the witticisms of Dr. Ralph on leadership at the Texas Chapters May meet. 
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Meeting recently in Muskegon, these 


officers and directors of the West- 


ern Michigan Chapter made plans for the Chapters Ninth Annual Outing 
and Picnic, to be held August 20 at the Pontaluna Golf Club, Muskegon. 


Occupants of the speakers’ table at the May meeting of the Central Ohio 
Chapter were, left to right: Robert A. Willey, Commercial Steel Castings Co., 
Marion; Gray Lummis, A. P. Fire Brick Co., Columbus; E. M. Durstine, 
Keener Sand & Clay Co., Columbus; and J]. 8. Schram, United Oil Mfg. Co. 


Wisconsin Chapter Apprentice Contest winners received cash prizes and 


a big grin from Contest Chairman Andrew Bottoni, Milwaukee Vocational 
School, at the Chapter's “Old Timers and Apprentices Night,” held May 13. 


= 


6 


Motors Corp., gave an interesting 
and amusing talk on “Qualifica 
tions of a Leader.” 

Dr. Lee’s command of the lan 
guage and ability as a speaker made 
his talk at once fascinating, force 
ful, comical, serious and hilarious. 
Certainly the qualifications out 
lined by Dr. Lee would have given 
any boss an inferiority complex. 
However, the  speaker’s truisms 
were obvious and forceful. 

One striking example, which 
probably hit home to more found 
ryvmen than any other, was Dr. 
Lee’s description of a foreman’s 
desk and office. After the talk, it 
is certain that supervisory person 
nel went back to their jobs and did 
some straightening up and cleaning 
out of long-forgotten corners. 

The meeting was climaxed by a 
dinner at the Angelina Hotel. Pres 
ident Thomas Shartle of the Steel 
Founders Society of America, de 
livered a brief address, and Colonel 
Cal C. Chambers, president of 
Pexas Foundries, Inc., presided. 


Mo-Kan 

Thomas F. Shadwick 
Witte Engine Works 
Chapter Reporter 

“CorkE SANDS AND BINDERS” was 
the topic of O. J. Meyers, Werner 
G. Smith Co., Minneapolis, princi 
pal speaker at the May 18 meeting 
of the Chapter, held at Rockhurst 
College, Kansas City, Mo. 

The meeting, attended by 55 
members and guests began in the 
Campus Cafeteria, where a fellow 
ship hour was held preceding din 
ner. William Maness, Witte En 
gine Works, Kansas City, Mo., a 
new member, was appointed Chap 


ter photographer. John Westwood, 


a Kansas University student inter 
ested in foundry engineering was a 
first-time guest. 

Speaking on “Core Sands and 
Binders,” Mr. Meyers described the 
various types of core sands and 
binders and told how to use them 
for best results. The speaker stated 
that it is necessary for the foundry 
man to know his sands and hinders 
in order to produce cores of good 
quality with minimum cost and 
loss. Foundrymen should know 
grain sizes and shapes, clay con 
tent, properties of oils and binders 
and ways in which foundry sand 
absorbs moisture, he said. 

Mr. Meyers explained the advan 
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Oldest old timer at the Wisconsin 
Chapter’s “Old Timers and Appren- 
tices Night,” May 13, was Julius 
C. Roller, retired, who began his 
career as a foundryman in 1878. 


tages of using cereal binders for 
greater green strength and collap 
sibility, but said that gas and smoke 
result when too much is used. He 
pointed out that oil sands pack and 
make a dense core which results in 
a better finish, prevents moisture 
pickup and adds dry strength to 
the core. However, the speaker 
said, when too much oil is used in 
cores, gases are formed in excessive 
quantity, causing defects and burn 
ing employees’ eyes. 

The speaker illustrated his talk 
with slides showing practical sand 
tabled 
charts and forms used in testing 


guide 


testing equipment, 


and controlling core sands. 


M.L.T. 
Richard A. Poirier 
Technical Secretary 


AY THE LAST MFFTING of the sea 
son, May II, several students who 
worked in foundries gave a brief ac 
count of their work and their opin- 
ions of the industry. The speak- 
ers for the evening were: Roland 
Ruetz, John. Fries, Kenneth Mc- 
Grath, Randall Cleworth, and Pro- 
fessor Howard F. Taylor. 

The evening opened with a sup 
per followed by a short business 
meeting. Each student gave a short 
talk on his experiences in the 
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to work. Randall Cleworth stressed 
the need for a student to do more 
studying under his own guidance 
in order to obtain the initiative he 
will need in his work. 

Prof. Howard F. Taylor told of 
young graduates who have 


foundry industry. Although each 
worked in different foundries, all 
four students stressed several com 
mon objectives. Above all, they 
said, a summer student must learn 
to get along with people. A_ stu- 
dent must be able to have the work- two 
ers look upon him as a worker been working in a large foundry 
rather than a student. Generally a for a few years. Both had a funda 
student is well received by the exec mental knowledge of casting and 


utives of the foundry in which he is (Continued on Page 86) 


Newly-elected officers and directors of the Tennessee Chapter, photo- 
graphed at the Chapter’s May meeting are, standing, left to right: Director 
Porter Warner, Jr., Porter Warner Industries, Inc.; Sam C. Northington, 
Combustion Engineering Co.; Lester Bealer, American Brake Shoe Co.; and 
W. P. Delaney, Eureka Foundry Co. Seated, left to right: Secretary-Treas- 
urer Herman Bohr, Robbins & Bohr; Vice-Chairman P. A, Arnold, U. S. 
Pipe & Foundry Co.; and Chairman Karl Landgrebe of the Wheland Co. 


Robert Langsenkamp (center), retiring chairman of the Central Indiana 
Chapter, congratulates newly-elected Chapter officers at the May 23 meet- 
ing. Left to right: J]. W. Giddens, International Harvester Co., incoming 
vice-chairman; S. F. Swain, Golden Foundry Co., incoming chairman; Myr. 
Langsenkamp; incoming Treasurer Ray Fickenworth, C & G Foundry & 


Pattern Works; incoming Secretary Paul Falk, Electric Steel Castings Co. 








MASTER 
CONTROL 


e your patterns is the first step 
toward control in your castings. 


A globe valve is a means of control. In order to maintain 
this control, valve castings in themselves must be controlled. 
They must have the strength to withstand high pressures over 
a long period of time, and can have no weak spots or flaws. 





These copper patterns 
mounted on Berkshire 
molding plates, produce 
dependable brass castings for this valve. 
THE OHIO BRASS COMPANY OF MANSFIELD, O., 
selected Master Pattern Company patterns to 
help them maintain the high standard of their 


valves. They know that controlled pattern 
ea accuracy pays. 


MASTER PATTERN COMPANY 


1317 MAIN AVENUE CLEVELAND.13, OND 





DESIGNERS AND MANUFACTURERS OF PERMANENT MOLDS, WOOD AND METAL PATTERNS AND MODELS 
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ELECTRIC FURNACE 


‘One month's operation of type LFY, 175 KW, 700 Ib. nominal cold charge capacity 
Detroit Rocking Electric Furnace. High strength, alloy automotive irons poured at 2800-3000° F. 


e@ No. heats per-day—7 e Av. heat weight— 1000 Ibs. @ Total Ibs. cold melted— 168,930 e Av. 
power consumption, including preheat—549 KWH/ton @ Av. power cost @ 1'%c/KWH—$6.86 
e Av. electrode consumption—4.15 Ibs./ton @ Av. Electrode cost @ 22c/ib.—$.913/ton @ Av. 


| 
| 


no. heats/lining— 253 (9-month average) @ Av. refractory cost—$3.64/ton. 


NOTE: Operator handles two such furnaces all day. Furnaces are 


ee 


d with 





qvuePpP 


ic electrode control os well as avtomatic rocking control. 


, CHEAPER, BETTER MELTS 


IN SINGLE or MULTIPLE OPERATION 


increased production at reduced costs, 
with rigid control over quality. 


The above operating graph of a type 
LFY, 175 KW, 700 tb, nominal cold 
charge capacity Detroit Rocking Electric 
Furnace melting high strength alloy auto- 
motive irons is typical of one day's eco- 


nomical operation. Multiply this day's 
savings by the working days of the year 
and you realize the owner's great savings. 


Besides optimum power use, all-electric 
operation precludes handling and storing 
messy, bulky fuels. Equally advantageous 
is the positive control of operational 
speed, composition quality and other 
melting factors. Out-of-production time 
due to burned-out linings is minimal. 
Spore, previously-lined furnace shells are 
quickly, easily installed. 


‘Other saving features are fast, uniform 
Outputs; lowest metal loss by shrinkage; 


conversion of shop borings and turnings 


' with least loss from oxidation, The arc is 
_ automatically established dear of the 


molten bath at all times. The metal is 
never a part of the electrical circuit, 
assuring uniform temperatures within the 
melting chamber. 


Detroit Rocking Electric Furnaces ore 
available in 10 to 4000 Ib. capacities 
with either conical or cylindrical chambers. 
Individually designed to meet your plant 
electrical specifications. 


Whether yo: melt ferrous or non-ferrous 
metals, send us your production data. 
Our engineers will furnish you facts on 
how you gain ultimate operating economy 
with positive melt-quolity control, using 
the Detroit Rocking Electric Furnace suited: 
to your requirements in size, capacity 
and use. Address: 
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DETROIT ELECTRIC FURNACE DIVISION 


BAY CITY, MICHIGAN ide 
Cr@ 


KUHLMAN ELECTRIC CO. e 
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High Frequency Foundry Sales Corp., 
an organization that will act as sales rep 
resentative for high frequency foundry 
core baking equipment manufactured by 
the Thermex Division of The Girdler 
Corp., Louisville, has opened offices at 76 
Beaver St., New York 5, N. Y. Heading 
the new organization are Nat Levin, 
John H. Garger and James P. Moran, 
formerly development engineer, assistant 
sales manager and research engineer, re 
spectively, of the Induction Heating Corp., 
Brooklyn. In addition to offering a com 
service to. the 
Frequency 


survey 
foundry core room, High 
Foundry Sales Corp. will handle allied 
lines of foundry equipment. 


plete technical 


Federated Metals Division, American 
Smelting & Refining Co., announces the 
managerial reorganization of its Alumi 
num Department and the removal of its 
executive offices from the Fisher Bldg., 
Detroit, to the company’s home office at 
120 Broadway, New York. R. A. Quadt, 
formerly assistant manager of the Gen 
eral Aluminum Department, has been 
appointed director of Aluminum Develop 
ment under John A. West, manager of 
Fechnical Operations. Mr. Quadt will 
assume most of the directive functions 
formerly held by J. B. Neiman, who re 
cently resigned as manager of the General 
Aluminum Department 


Vacuum Casting Corp., Philadelphia, 
was recently formed to develop and li 
cense a new process for casting and re 
fining metals in a vacuum. Named presi 
dent of the new corporation is Frederic 
O. Hess, president of Sellas Corp. of 
America. Rawson L. Woond, president 
of the Arwood Precision Casting Corp 


A perfect attendance record at the 53rd A..S, Convention in St. Louis, 


May 


sv 


2-5, was scored by the Werner 
Daniels-Midland Co., Cleveland. This core oil supplier's entire comple- 
ment of 24 sales and technical representatives attended the Convention. 


Brooklyn, was elected treasurer; and FE 
Welford Mason, secretary. The inventor 
of the new process, which is applicable to 
the manufacture of aircraft 
ordnance parts, gas turbines, steel ingots 


turbines, 


and other 
Von Ludwig of Brooklyn, who has been 
appointed director of research for the new 
According to its inventor 


metal products is Davidlee 


corporation, 
the principles of refining and = casting 
metals in a vacuum will result in’ pre 
cision production of Alnico castings and 
will prevent contamination of metal and 
gases during casting. Company officials 
claim that the new process will aid in the 
commercial development of titanium and 
titanium alloys, chromium, beryllium 
molybdenum, and in precision casting, of 
parts utilizing high temperature alloys 
and high conductivity electrical materials 
Arwood Precision Casting Corp., Brook 
lyn, has been granted the first license on 
the process. Licenses to other refining and 
casting throughout — the 
United States will be granted shortly 


corporations 


Ace Core Co., Blue Island, IIl., special 
izing in core production, is back in opera 
tion after a disastrous fire early in May, 
according to Ervin Marcec, head of the 
organization. Previously located in Chi 
cago, Ace Core was completely burned out 
when the roof caught fire from a blazing 
neighboring building. The company makes 
all types of cores for every type of found 
rv from bench work to large floor jobs 


Foundry Services, Inc., 280 Madison 
Ave., New York, announces the appoint 
ment of Dayton and Bakewell, 1939 Santa 
Fe Ave., Los Angeles 21, as its representa 
tive for FOSECO products in the Los An 
geles area, and the appointment of the 


G. Smith Co., Division of Archer- 


Industrial Foundry Supply Co., 1431 How 
ard St., San Francisco 3 as San Francisco 
area representative for FOSECO products 


J. Wesley Cable, high frequency heat 
ing consultant to the foundry industry 
announces the removal of his ofhces from 
325 East dist St.. New York, to 76 Beaver 
St.. New York 5 


Baker Industrial Truck Division of thx 
Baker-Raulang Co., 
moval of its general offices, including pur 


announces the re 


chasing, sales, engineering and service de 
partments to 1250 West 80th St., Cleveland 
2. The Division’s manufacturing opera 
tions, presently located at the West 25th 
St. plant, will be moved to the 80th St 
location in the near future 


The purchase of land and buildings for 
merly occupied by the Duquesne Smelting 
Corp. in Pittsburgh is announced by the 
W. E. Moore Co., Pittsburgh, and its as 
sociated companies—the Pittsburgh Lectro 
melt Furnace Corp., the Pittsburgh Lec 
trodryer Corp., and the West Penn Ma 
chine Shops. The newly-acquired prop 
erty adjoins that of the Moore plants in 
Pittsburgh and comprises three and one 
half acres of land and 10 buildings, with 
a total of 93,000 square feet of floor space 


Link-Belt Co., Chicago, announces that 
several of its branch offices have been 
moved to larger quarters. They are 
Cleveland office, moved to 3Ift Hanna 
Bldg.; the Baltimore office, moved to 
2315 St. Paul St.; the Huntington, W. Va., 
office, moved to 1009 Fifth Ave.; and the 
Newark, N. J 
Clinton St. 


office, moved to $l 


Air Reduction Co., New York, an 
nounces the opening of a $250,000 oxygen 
plant in Flint, Mich., and an acetylene 
plant in Acton, Mass. The oxygen plant 
will produce more than four 
cubic feet of oxygen) per month, will 
operate on a three-shift, 24-hour day, and 
will have a staft of from 15 to 20 em 
plovees The acetylene plant at) Acton 
has a rated capacity of 100,000 cubic feet 


million 


of acetylene per day. 


Lake Shore Engineering Co., Iron Moun 
tain, Mich., announces the formation of a 
Convevor Division to manufacture and 
sell lightweight, power-driven 
belt convevors for handling bulk and 
packaged materials. Horton Conrad, pres 
ident of Material Movement Industries 
Inc., Skokie, Ill., former manufacturer of 
the machines, has been appointed to di 
rect sales of the new Division and an 
nounces that Material Movement Indus 
tries, Inc., will be dissolved but that its 
dealer organization will handle the new 


portable 


Division's line of conveyors 
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foundrymen who look at binders - 
without, BLINDERO 
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-..see these big reasons for using CYCOR* 151 


Ir pays to switch from the conventional binders to Cyanamid’s improved synthetic resin 


binder, Cycor 151, for sand cores. Just make this comparison yourself and see. 


You ll find that... 


Cycor 151 bakes in faster time—at lower temperatures... produces more uniformly high- 


quality cores per oven. 


You get unusually good collapsibility ...with less cleaning required. 


Cycor 151 costs no more than standard 
binders, yet saves you money because you 
purchase only the neat synthetic resin, mod- 
ifying it with fillers and extenders to meet 
your special requirements. 

You ll find, in short, that Cycor 151 is 
what you have been looking for. Write for 
further information. Plastics Department, 
American Cyanamid Company, 30-36 


Rockefeller Plaza, New York 20, N. Y. 
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*Reg. U.S. Pat. Off. 
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AMERICAN Ganamid COMPANY 


PLASTICS DEPARTMENT 
30-36 ROCKEFELLER PLAZA, NEW YORK 20, N. Y. 

















Readers interested in obtaining additional information on items described in New 
Foundry Products should send requests to Reader Service, American Foundryman, 222 W. 
Adams St., Chicago 6, Ill. Refer to the item by means of the convenient code numbers. 


After Cooler 


JLI—The Niagara Aero After Cooler 
dehydrates compressed air or gas by cool 
ing it to a temperature below the dry bulb 
temperature of the atmospheric air, there 
by removing the moisture that condenses 
at that point and preventing further con 
densation of water in air or gas lines in 





use. This is done by evaporating a recir 
culating water spray on the surface of a 
coil through which the compressed aii 
passes, creating a temperature close to the 
wet bulb temperature of the surrounding 
atmosphere, lower than the dry bulb tem 
perature and also below the summer sur 
face water temperature. Protection against 
freezing is offered by thermostatic controls 


Core Oils 


JL2—Hy-fen 304, ¢ 
core oil, is claimed by its manufacturer, 
Kk. F. Houghton & Co., to maintain uni 
formity of performance under practically 
all foundry conditions, and to provide 
satisfactory strength throughout all sec 


moderately- priced 


tions of all types of cores. Field tested for 
more than a year, Hy-Ten 304 is designed 
to provide satisfactory cores over a wide 
time cycle of baking. Data sheet available 
upon request 


Smoke Density Control 


JL3—Designed to indicate industrial 
smoke levels, General Electric Co.'s smoke 
density indicator and control can also be 
used to control over-the-fire heated air to 
the fire-box, reducing excessive smoke and 
improving fuel consumption and boiler 
efhiciencys The equipment consists of a 
light source, phototube holder, and an en 
closure containing control and indicator 
calibrated in Ringlemann units. Used in 
conjunction with this equipment, a chart 
type recorder provides a continuous rec 


ord of smoke density and can be used to 
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measure general operating efficiency and 
as proof of smoke ordinance compliance 
Sturdily-constructed and dust tight, the 
equipment is easily installed 


Green Core Impact Tester 


JLA—The No. 620 Green Core Impact 
lester manufactured by the Harry W. 
Dietert Co. is designed to determine the 
height to which a core will stand, how 
well overhanging parts will hold, what the 
effect of jolting during transport will be 


and whether a cylindrical core will stand 
rolling-out onto a plate. The number of 
jolts required to crack a core are used as 
a measure of the ability of a core mixture 
to be rolled on a plate. Overhang possi 
bilities are measured by jolting a test core 
formed with an overhang. A dial indica 
tor measures the slump suffered by a core 
when subjected to a standard jolt 


Immersion Thermometer 


JL5—Providing maximum = temperatu 
readings at 400 to 1500 F, Electric, P. & 
V.R. Co.’s new dial type immersion thet 
mometer is easy to read and does not re 
quire delicate handling. A. stainless stec! 
cylinder, 5 to 9 in. long encloses tempera 
ture-sensitive clement, mounted at the 
head of a 30 in. steel tube leading to dial 
head with pointer that travels through 240 


degrees over a 4-in. scale. Thermometer 
is gas filled and independent of changes in 
ambient temperatures. Wood handle com 
pletes assembly and all instruments hang 
by convenient eve hook on handle. In 
strument is designed to withstand hard 
use without damage to sensitive end or 
measuring element 
make dial easily readable 


High scale numerals 


X-Ray Diffraction Unit 


JL6—A high intensity, water cooled x 
ray diffraction unit and a high, intensity 
high-angle particular 
value in classifying and identifying metals 


and alloys for grain size, orientation, and 


spectrometer of 


other physical and chemical changes, is 
announced by the North American Phil 
The diffraction unit incorporates 
full-wave rectified 


lips Co 
a new high capacity 
high voltage generator, new 
control system, a modern control panel 
with kilovolt and milliampere meters, an 
improved cooling system and automatic 


automatic 


beam shutters. As many as four different 
cameras may be operated simultaneously 
with the unit. The 180 degree, high-in 
tensity, high-angle Geiger counter X-ray 
spectrometer may be attached to the wa 
ter-cooled diffraction unit, in units of onc 
or two. As many as three different diffrac 
tion cameras may be used with one spec 


trometer unit simultaneously 


Portable Magnetic Separators 


JL7—A_ portable. lightweight, inclined 


belt type magnetic 
foundry requirements for recovery of scrap 


separator to meet 


and sand cleaning has been developed by 
the Dings Magnetic Separator Co. Head 


drive pulley for the inclined belt) auto 
matically effects a sharp separation of mag 
netic and non-magnetic material at- the 


discharge end of the conveyor. Separator 
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is completely portable and is provided 
with a motor drive for belt conveyor. 
Magnetic pulley is weatherproof and mag 
netic permanence is guaranteed for life of 
the separator. Standard separators are 
available in lengths of seven or ten feet 
with belt widths of 12, 14, 16, 18, 20 or 
24 inches. Capacities range from 40 to 80 
tons of sand per day. The largest size 
machine can readily be moved about by 
one man. 


Fine Grinders 


JL8—Buehler Ltd. announces the addi 
tion of two types of fine grinders to its 
line of metallurgical apparatus. The AB 
Standard Fine Grinders and AB Low 
Speed Fine Grinders are designed for the 
wet preparation of metallographic speci 
mens prior to final polishing operations in 
the metallurgical laboratory. Equipped 
with direct drive, these horizontal fine 
grinders are suitable for dry as well as 
wet fine grinding. All grits of abrasive 
cloths or papers may be used. Units may 
be supplied with interchangeable wheels. 


Galvanizing Furnace Setting 


JL9—A setting for galvanizing furnaces, 
claimed by its manufacturer, Furnace En- 
gineers, Inc., to increase production as 
much as 50 per cent, increase pot life and 
reduce fuel consumption, allows for a 
minimum of fuel use during idling pe 
riods and provides for quick starting up 
Test installation for galvanizing pipe, 
where normal pot life expectation was 
20,000, produced 70,000 tons before pot 
required replacement, with no repairs 
necessary during production. 


Dust Collector 


JLIO—The Type N Roto-Clone, devel 
oped by the American Air Filter Co., Inc., 
has been redesigned to permit wider ap 
plication and improved performance. De 
veloped in 1942, the Type N embodies a 


hydrostatic 
air by the combined action of centrifugal 
force and a thorough intermixing of wa 


precipitator that cleans the 


ter and dust-laden air, re-using the water 
without recirculation pumps or spray noz 
“les. The new Design 2 Type N Roto 
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Cione, with capacities through 48,000 cfm, 
maintains a lower pressure drop with the 
same cleaning efficiency and water recit 
culation rate and can be operated from 50 
per cent to 120 per cent of its nominal 
rating without effecting its collecting effi 
All sizes are available in either 
manual cleanout, sludge ejector or hopper 
bottom arrangement. Bulletin 277-A_ is 
available. 


crency 


Die Casting Machine 


JLI1—The Kux Model HP-22, devel 
oped by the Kux Machine Co., is a cold 
chamber die casting machine designed for 
the production of parts with inserts cast in. 
This vertical type machine has its die 
plates mounted in a horizontal position, 
while its die plates operate in a vertical 
direction. Thus castings with inserts can 
be placed in the lower die half without 
difficulty, and the inserts will remain in 


wt! 


S 


fh 
acl 


place throughout the die casting cycle 
Model HP-22 has a self-contained hy 
draulic operating mechanism with an in 
jection pressure multiplier for increasing 
injection pressure. Model HP-22 will pro 


duce castings weighing up to Ib in 


114 
aluminum and has a die space of 1734 in 


in between the bars 


Lift Truck Attachment 


JL1I2—A_ revolving apron attachment 
which makes possible the turning over or 
dumping of lift truck loads by an hy 
draulic mechanism is now available for 
the Hyster Co.'s Models 20 and 40 lift 
trucks. Hydraulically controlled, a revoly 
ing head on which conventional fork arms 
are mounted turns 180 degrees in either 
direction from the center. Capacity loads 
of 1,725 lb with the Model 20, and 3,650 
Ib with the Model 40, may be turned 
Load-Grab unit may be mounted on turn 
table of Model 20 in place of regular fork 
arms. Load-Grab side-squeezes loads with 
sufficient pressure to lift load without need 
of pallet. Load capacity of revolving apron 
in conjunction with Load-Grab unit is 
1100 Ib 


Recessing Tool 


JLI3—A large-size, automatic recessing 
tool, designed especially for use on radial 
drills, boring mills, large boring machines 
and drill presses, has been developed by 


the Maxwell Co. The new tool, employ 


ing standard rack and gear operating 
mechanism, can be used in conjunction 
with heavy machines to recess internal 
forms normally considered inaccessible for 
standard equipment, and can be used with 


standard fixtures. Cutter feeds can be 
furnished in a ratio of approximately 1:3, 
as compared to spindle speed. Individual 
cutters can be made of either high-speed 
steel or carbide tipped. Cutter bits can 
be positioned to meet individual specifica 
tions, and can be located for cutting deep 
recesses in relation to the workpiece outer 
surface. 


Synthetic Resin Binder 


JLI4—A new synthetic resin, Cycor 151, 
developed by the American Cyanamid Co 
for the binding of sand cores, is a thermo 
setting resin made under controlled con 
ditions and especially prepared as a water 
Containing 
no filler or additives, Cycor 151 produces 


resistant foundry core binder 


cores which are water-resistant, stand high 
humidity and long lay-overs in molds, and 
can be cured in either conventional or di 
electric ovens. Only small quantities are 
required and short baking cycle increases 
oven turnover. Cycor 151 is claimed to re 
quire 33 to 50 per cent less baking time 
than standard binders at temperatures of 
only 350 F, and has excellent collapsibil 
ity. Amount of Cycor 151 and/or addi 
tives may be varied to obtain cores with 
green and baked tensiles, permeability 
hardness and collapsibility as needed for 
various types of castings 


Fork Truck Ladle 


JLI5—Asorotor-ladle attachment — for 
fcundry fork trucks is announced by Yale 
& Towne Mfg. Co 


transportation of hot metal from cupola 


Designed for rapid 


to pouring floor and to pour molten metal 
without removing ladle from truck, the 
rotor-ladle attachment has a two-speed 360 
degree rotor—the slower speed giving 
added control during actual pouring 
Truck used in this application is an end 
control fork model of 54-in 
83-in. mast height, and 45 in. overall width 


wheelbase 


Truck has grade clearance of 314 in., and 
a turning radius, outside edge of truck 

Turning 
Truck has 


ji mph 


with 22-in. long forks, of 96 in 
radius of inside edge is 39 in 

speed of 4 mph under full load 
empty, and 2 mph loaded up to 10 per 
cent grade. Mast tilts 20 per cent to center 
the load. Ladle has capacity of 4150 Ib 
is 341% in. in diameter by 39 in. in height 
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Readers interested in obtaining 
additional information on items 
described in Foundry Literature 
should send requests to Reader 
Service, American Foundryman, 
222 W. Adams St., Chicago 6, Ill. 
Refer to the items by means of 
the convenient code numbers. 


Electronic Core Baking 


JL101—Data sheets on the electronic core 
baking process will be made available to 
foundrymen monthly by the Induction 
Heating Corp. and will contain both tech 
nical and production information on the 
process. Data Sheets | and 2, dealing with 
the fundamentals of electronic core bak 
ing, and the use of resin binders in elec 
tronic core backing, respectively, are now 
available. Requests for inclusion on the 
mailing list for these data sheets should be 
sent care of Reader Service, AMERICAN 
FOUNDRYMAN., 


Centrifugal Steel Casting 


JL102—A folder, Casting Stainless Steel 
Centrifugally in Permanent Metal Molds, 
published recently by the Cooper Alloy 
Foundry Co., describes a process developed 
primarily as a means of meeting the rigid 
requirements of large rings used in the 
None jet engine. The folder describes the 
development and techniques employed 
the problems encountered and the solu 
tions evolved in two years of pouring 
stainless and heat resisting castings in 
permanent molds at Cooper 
available upon request. 


Copies are 


“Yardsticks”’ 


JL103—“Yardsticks,” a unique pamphlet 
issued by the American Brake Shoe Co 
contains the notebook jottings of Brake 
Shoe’s president, William B. Given, Jr., on 
the subject of human weaknesses in em 
ployee relations. Witty and discerning 
Mr. Given’s “yardsticks” are brief and to 
the point and are an invaluable asset to 
any executive's desk. 


Electric Furnaces 
IJL104—Pittsburgh 
Corp.'s recently-issued Catalog No. 7 of 
Moore Rapid Lectromelt 
melting and refining contains 64 illustrated 


Lectromelt Furnace 


Furnaces for 


pages of detailed electric furnace specifi 
cations, installation and operating data 
and applications. Beginning with a Fore 
word containing a history of the company 


the booklet tells the story behind Lectro 


S4 


melt Furnaces, first manufactured in 1917, 
and goes on to describe their melting rate 
and holding capacity, and applications to 
making of billet size ingots and in gray 
Specification data in 
clude detailed descriptions of all working 


iron production 


parts, shell diameters, capacity of substa 
tions, nominal sizes of heats and space re 
The advantages of top charg 
ing electric furnaces are fully explained. 
[ypical operating data are given on all 
Lectromelt furnace models Concluding 
the brochure are tables showing standard 


quirements 


space requirements on basis of floor type 
installation, export refractory data for es 
timating purposes, and data on motor gen 
erators and wall bushings 
is illustrated profusely throughout with 


The brochure 


photographs. 


Grinding Wheel Speeds 


IL105—Safe Speeds for Grinding Wheels 
is the title of a 17-page booklet recently 
issued by the Grinding Wheel Institute 
The booklet contains a non-technical dis 
cussion of the established rules governing 
safe operating speeds, prepared especially 
for the use of grinding machine operators, 
supervisors and safety engineers. The book 
let explains the importance of not exceed 
ing the maximum operating speed recom 
mended by the wheel manufacturer and 
points out that in many cases productiy 
ity actually increases when the wheel is 
operated at a speed well under the maxi 
mum. Copies are available upon request 
free of charge 


Cupola Collectors 


JL106—Bulletin 449 issued by the Claude 
B. Schneible Co. contains detailed infor 
mation on the installation of Schneible 
Water Curtain Type “SW” Cupola Collec 
tors. A complete explanation of the oper 
ation and advantages of this type of equip 
ment is given, together with pictures of 
present: installations and clearly-labeled 
diagrams showing typical arrangements of 
In addition, a 
comprehensive table of Cupola Collector 


units and their functions 


dimensions and capacities is included 


Laboratory Equipment 
ILI 


and a manual, are now available from the 
Catalog 860NR 
illustrates and describes a complete line 


Iwo new publications, a catalog 
Precision Scientific Co 


of laboratory apparatus and accessories for 
the preparation of metallographic speci 
mens. Included are automatic polishers 
semi-automatic and 


specimen cutters, 


hand-operated mounting presses and pol 


ishers and accessories. The manual, en 
titled “Why?,” presents a comprehensiv 
discussion on Freas Ovens, and describes 
their features and advantages in detail 
Full information on incubators, ovens and 
sterilizers is included. Copies of either 
publication are gratis 


Graphite Molds 


JL108—The May, 1949, issue of Inter 
national Digest, published quarterly by 
the International Graphite Corp. features 
an article by John Putchinski of the Allis 
Chalmers Mfg. Co., “Graphite Molds Pro 
vide Low-Cost Centrifugal Castings at 
4ilis-Chalmers.” In’ the article, Author 
Putchinski describes how graphite rod has 
proved its worth at Allis-Chalmers, where 
over 1600 different items of major indus 
trial equipment are produced by centrifu 
gal casting. Copies of the issue are avail 
able upon request 


Sheffield Steel 


JL109—Volume 1, Number 3 of Murex, 
Lid.’s Review, published in England, con 
tains an article by J. Lomas on the history 
of Shetheld steel. Of outstanding historical 
interest to all persons connected with the 
metals industries, this authoritative article 
outlines the history of this world-famous 
steel center and its products, dating back 
to the Fourteenth Century. Illustrated 
with old woodcuts and photographs, the 
article chronicles the early years of steel 
production and the work of Huntsman 
Bessemer, Mushet, Sorby, Siemens and 
Brearley in establishing Sheffield steel as 
a world standard of excellence. Conclud 
ing the issue is a technical paper on Murex 
Laboratories’ method for determination 
of tungsten in ferrotungsten. 


Machining Malleable Iron 


JLIIO—An article appearing in Bulletin 
No. 33 of Malleable Iron Facts, published 
by the Malleable Founders’ Society and re 
printed from Jron Age is available free of 
charge. “Machining Malleable Iron,” is by 
members of the Society’s Technical Coun 
cil Subcommittee—Milton Tilley, National 
Maileable & Steel Castings Co.; W. M 
Albrecht, Chain Belt Co.; L. R. Spann 
Eastern Malleable Lron Co.; and James H 
Lansing, Technical and Research Director 
of the Society The article gives practical 
information on machining rates and tech 


niques by taking a number of typical 


castings and describing the feeds, speeds 
tool material, coolant and output 
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CORE TROUBLES? 


WAYS TO GET BETTER 
RESULTS — USE 
KRAUSE CEREAL BINDERS 


0 eT 19-041. C)144,) 


IMPROVED r~ 
STRENGTH 


=. 
FLOWABILITY 2 


AND TEXTURE W 
Da Ta) 





Yes —the qualities you need and want are yours in Krause’s Cereal 
Binders—TRUSCOR (light weight) and AMERIKOR (heavy weight). 
So why not take advantage of all these benefits by placing your 
next order with any of the distributors listed below or with us direct. 
Cuas. A, Krause MILLING Co., Milwaukee 1, Wisconsin 
World's largest dry corn millers. 





CEREAL BINDERS 


DISTRIBUTORS 
M. A. Bell Co. Foundry Supplies Co., Marthens & Co., Moline, III Porter-Warner Frederic B. Stevens, Inc. 
Denver, Colo. Chicago 16, II! Corl F. Miller & Co. Chattanooga 2, Tenn, Detroit 26, Mich 
M. A. Bell Co. J. H. Hatten & Son, Aldan, Seottle 4, Wash Smith-Sharpe Co. 
Houston 2, Texas Delaware Co., Pa 
M. A. Bell Co. 
St. Lovis 2, Mo. 
A. t. Cavedo & Son, Inc. 
Richmond 21, Va. 





Minneapolis 14, Minn. Frederic B. Stevens, Inc. 

J. B. Hayes Co. Milwaukee Choplet & Mfg. Frederic B. Stevens, Inc. 
Birmingham, Ala. Co., Milwaukee 4, Wis. Buffalo 12, N. Y¥ 

Independent Foundry Supply Frederic B. Stevens, Inc. 
Co., Los Angeles 11, Calif Clevel and 14, Ohio 


New Haven 11, Conn. 
Pacific Graphite Works Western Industrial Supply Co. 
Ockland 8, Calif. Portland 14, Ore 
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CHAPTER ACTIVITIES 


(Continued from Page 77) 
design. They were given “free rein” 
on different design problems and 
soon established a reputation for 
themselves. Both were promoted 
| but still prefer to wear old clothes 
and stay in the foundry itself. 
| Roland Ruetz announced Stu- 
| dent Chapter plans for the next 
school year. Definite plans have 
been formulated for active 
year in foundry research and study. 
Several students have been placed 
in summer jobs and will concen- 
trate on some phase of foundry en 
gineering. In this manner, students 
at M.LT. will conduct a foundry 
project in which research and 
study can be accomplished and in 
which less advanced students can be 
taught the fundamentals of casting. 
The question period dealt with 
the ability of the foundry industry 
to absorb young engineers. It was 
agreed that the industry is very 
receptive to the value of technically 
trained young men. 


a very 


Tri-State 
F. E. Fogg 
Acme Foundry & Machine Co. 
Chapter Reporter 

THE LAST BUSINESS MEETING of 
the year for the Tri-State Chapter 
was held May 20 in Coffeyville, 
Kan., and designated “Acme 
Foundry Night” in recognition of 
that company’s year-round attend 
ance of Chapter meetings. 

H. E. Elliott of the Dow Chem 
ical Co., Midland, Mich., presented 
an interesting and enlightening dis 


was 


cussion of magnesium foundry prac 
tice. The speaker supplemented his 
remarks with slides showing actual 
foundry work. A question and an 
swer period followed the talk. 


Chesapeake 


C. A. Robeck 
Gibson & Kirk Co. 
Chapter Secretary-Treasurer 


OFFICERS AND piIRECTORS of the 
Chesapeake Chapter, elected at the 
Chapter’s May 27 meeting are as 
follows: 

Chairman 
Embley 


J. B. Mentzer, Wood 
= 

Co., Waynesboro, 

Pa.; vice-chairman—A. A. Hochrein, 

American Smelting & Refining Co., 

Baltimore; secretary-treasurer — C. 

\. Robeck, Gibson & Kirk Co., Bal 


(Continued on Page 88) 


3rass 


AMERICAN FOUNDRYMAN 





HEAVY DUTY CRANKSHAFTS WW 


cast in High Test 


Pe 
NICKEL ALLOY IRON 


Crankshafts ranging from 800 to 4000 


pounds in weight, and from 6 to 18 
feet in length. 


.. for large Diesel These nickel-molybdenum cast iron 
engines in marine, locomotive, and crankshafts provide 
stationary power plants...are now 
produced commercially by Pacific Car 


@ Low Notch Sensitivity 
& Foundry Company’s efficient new 
casting method. 


and x-rayed to detect possible internal 
defects. 


@ Excellent Vibration Damping 

@ High Resistance to Fatigue 
Avoidance of expensive dies and forg- 

The photograph shows an unma- ing equipment, the use of cores to 

chined 8-throw unit that weighs 2105 eliminate unnecessary metal, and the 

pounds. It was cast in high strength 

nickel-molybdenum gray iron at Pa- 


fact that castings require less machine 


tool time... 
cific’s foundry in Renton, Washington 


point to the economy of 
using nickelvalloy irons 
: ; Heavy duty crankshafts indicate th 
This nickel alloy iron, produced a doe Bg aig” : e 
: ’ ; : wide scope of applications for high 
as an inoculated iron in the basic ‘es , 
, d strength nickel alloy cast irons. Our 
electric furnace, consistently meets eae er : 
‘ : casting specialists will be glad to con- 
strength specifications of 60,000 to 
a sult with you and suggest where 
75,000 p.s.i : 
Each shaft is stress-relief annealed 


nickel cast irons may be useful to 
you. Write us today. 


This high test nickel iron crankshaft is cast in a 
mold set horizontally, and tilted slightiy while 
pouring. Mounted in specially designed trunions, 
the mold is rotated 90° to the vertical position for 
cooling. This provides better feeding, improved 
directional solidification, and thus, sound castings 


aA C Oa. 


Over the years, International Nickel has accumulated a fund of useful information on the 
properties, treatment, fabrication and performance of engineering alloy steels, stainless 
steels, cast irons, brasses, bronzes, nickel silver, cupro-nickel and other alloys containing 
nickel. This information is yours for the asking. Write for“ List A” of available publications. 


THE INTERNATIONAL NICKEL COMPANY, INC. 


67 WALL STREET 
NEW YORK 5, N.Y. 
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CHAPTER ACTIVITIES 


(Continued from Page 86) 


§ 
LOWEST cosT PORTABLE MULLOR timore; and technical secretary 


William H. Baer, Naval Research 
Laboratories, Washington, D. C. 
Directors (terms expire 1950) 


Lewis H. Gross, American Radia 

tor & Standard Sanitary Corp., Bal 
: : timore; Earl Gaffney, Arlington 
( ¢.5 | Bronze & Aluminum Corp., Balti 
‘ “F more; Orville Scheel, American 
} : , Hammered Piston Ring Division, 
{ ; Koppers Co., Baltimore. 


, Directors (terms expire 1951) 
.$ pit é 
Mulling mecha Mulbar sho William H. Holz, American Brake 
Ss ° . . 
-eemibedy yee barrow, ‘ hig Ba Shoe Co., Baltimore; L. H. Den 
ihary horst permit- ° . » > 
ting several bar- ton, Baltimore Convention Bureau; 
tows to be used : > . . 
alternately. q Frank B. Gately, Flynn & Emrich 
Co., Baltimore. 
Ep pation oun. Directors (terms expire 1952) 
steamed 23 +7 de S Blake M. Loring, Naval Research 
malting wheels ~ an j Laboratories, Washington, D. C.; 
and plow. — : i ; = ' 7 
tag, “ he , : I. B. Belfield, Cochrane Foundry 
) under nut °8itioneg s Inc., York, Pa.; C. D. Galleway, 
o © mecha. Chambersburg Engineering Co., 


bs 
Chambersburg, Pa. 


thoroughly mulled Tennessee 
y ‘ | 
Carl A. Fischer, Jr. 


Fischer Supply Co. 
Chapter Reporter 

Tue CHAPTER held its regular 
monthly dinner meeting at Hotel 
Patten, May 27. 


5. m 
ull . : 
Available intwo =f barrow S Prizes were awarded to winners 
sizes: 3% and 7 7 Core, 


cubic foot batch r. in a quiz contest on “Casting De 
pacities 


a 2° . . ° 
cls.” F rize, Consisting of a 
Les sand handng sands loaded ony fects First pri isting 
once—into the knee-high Darrow After e > 
caulting, sand a Seeiadl ts saauy bree rod and reel, went to C. C. Wilson 
ee lair of Enterprise Wheel and Car Co. 
of Bristol, Va.- Tenn. 


Second prize was a tie between 


IB The really portable Mulbaro is easily acanaaite ord « . ‘lane 
= moved about the foundry or core room and 4 2 sy 1 Pee Ps hid “ l - jo 
the sand is mulled in the same barrow in one 
which it is brought to and taken from the 
mullor. The sand is handled only once! With an 
additional barrow or barrows, the Mulbaro mulls 
almost continuously. While the sand is being 
mulled in one barrow another is being loaded 
or unloaded. Thus the Mulbaro offers the 
capacity of two or more mullors for slightly 
more than the price of one... 


and Foundry Co. ‘They matched 
and Tom Alford won a picnic kit. 


Paul Arnold received tickets to the 


barbecue, to be held August 27 at 


the Signal Mountain Golf and 
Country Club. 

Third prize, won by Samuel 
Northington of Combustion Engi 
neering Co., consisted of tickets to 
the barbecue. The following also 


seup received tickets to the barbecue as 
’ OEP Gow Ith prizes: J. D. Cliett, Crane 
ean BEARDSLEY & PIPER . 
dsley & Piper are Division of Pettibone Mulliken Corp. Co.; Albert Waller, Ross Meehan 
manufacturers of the 2424 North Cicero Avenve « Chicago 39, lilinois k ; C H U Huff. 
; ¥ Go; ; ; uff, the 
Senddlinger © Speed- () Send Mulbaro Catalog sete es i 
+ apnea LJ Send details on free trial use of the Mulbaro Wheland Co. 
 eanaaahibagpnernte New. ofhcers and directors were 
Gang «Junior Nite-Gang: elected for the coming year by ac 
rele \eibiaigcseieapa clamation as follows: Karl Land 
P -Draw * Plate : 
Feeders * Turntables « — grebe, the Wheland Co., chai 


Gyratory Screens. ABORESS man; P. A. Arnold, U. S. Pipe & 
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Better testing equipment 


to improve your products 
i 


With the Dietert Carbon Determinator, you 
can run ACCURATE quantitative carbon tests 
on metals or other materials in the short space 
of two minutes. 


The PRICE is $235.00 


Compare the prices shown here with those currently 
quoted for other units of test equipment designed 
for the same general purposes. These prices are 
not only lower but the performance of Dietert 
control equipment is in every case equal to or 
superior to any other units available. 


provides you with the means of 
getting the sulfur content of 
metals and other materials with 
precision. The equipment and 
the analytical procedure meets 
the tentative ASTM Standards 
for the determination of sulfur 
in steels. 


The Dietert Brinell Hardness Reader can be 
used successfully by any one in your plant 
who can read a dial. No judgment is neces- 
sary, no charts or tables to consult and no 
figuring to do. It makes hardness testing 
foolproof. The Brinell Hardness Reader re- 
places the measuring microscope. It meas- 
ures the depth of the Brinell impression 
rather than the diameter. The dial is gradu- 
ated in Brinell Hardness Numbers. 


Harry W. DIETER T fom The PRICE is $48.00 
niet nahi ee ee Samp ts pon ante sie? pom 


The PRICE is 
$153.00 


' 
I 
i 
The Dietert Sulfur Determinator H 
i 
i 
! 
t 
l 








CONTROL EQUIPMENT + SAND + MOLD + MOISTURE + CARBON + SULFUR will write to Department I. 








FOUNDRY TROUBLES??? 


LET LAVIN HELP... 


With the aid of our Foundry Engineers, the unsatis- 


factory surface condition of the Bronze Casting shown 
was corrected by sand control and proper molding 
practice. The inclusions illustrated result from loose 
sand that has been cut by the force of the metal enter- 
ing into the mold, and sintered into the casting. 

STRONGER MOLDING SAND . . BACK GATING . . 
FLOURING SPRUE AND RUNNER . . ELIMINATION OF 
CORE CRUSHES . . will remedy this condition. 

Lavin foundry consultants are at your service for non- 


ferrous casting and metallurgical problems. 





SPECIFICATION CHARTS OF NON-FERROUS CASTING ALLOYS AVAILABLE UPON REQUEST 





R. LAVIN @ $;ON 5S, tm @: 


Refiners of Brass, Bronze and Aluminum 
3426 SOUTH KEDZIE AVENUE - CHICAGO 23, ILLINOIS 
REPRESENTATIVES EM. PORANWCLO RE Otte 
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° ALL CAPACITIES 
* ALL TYPES Including 
TIMKEN WORM GEARED LADLES 


Coming ...the new 
“DISTRIBUTOR” 


Watch for it 


yf 
Open wire 


yidusbuakl spate Conrad 


4115 N. OHIO ST. + MINSTER 1, OHIO 


The Answer is..: 


DOUGHERTY 


for 

BOTTOM BOARDS « PALLETS 
SKIDS ¢ FILLETS - DOWELS 
CRATING LUMBER « ROLLERS 
FLASKS « FLASK LUMBER 


Call on our well trained staff of 
lumbermen, who know foundry 
problems, for any help you need! 


MID-AMERICA’S LARGEST LUMBER SUPPLIER... 


DOUGHERTY 
LUMBER CO. 


Cleveland 5, Ohio 





CHAPTER ACTIVITIES 


(Continued from Page 88) 
Foundry Co., vice charrman; Hei 
man Bohr, Robbins and Bohr, sec 
retary and treasurer. 

Directors (terms expiring 1950) 
are—W. P. Delaney, Eureka Found 
rv Co.; Porter Warner, Jr., Porter 
Warner Co.; G. Frank Anderson, 
Chattanooga Implement and Mfg. 
Co.; William Willson of Athens 
Plow Co. 


Directors (terms expiring 1957) 


| Charles Saunders, Tennessee Prod 


ucts Co.; D. B. Shannon, Somerville 
Iron Works. 

Directors (terms expiring 1952) 
Sam Northington, Combustion En 


| gineering Co. and Lester Bealer, 


American Brake Shoe Co. 


Northwestern Pennsylvania 
James J. Farina 
American Sterilizer Co 
Chapter Reporter 

THE MAIN SPEAKER at the May 23 
meeting, held at the Moose Club, 
Erie, was A. Lesley Gardner of the 


Pangborn Corp., Hagerstown, Md., 


| whose subject was the mechanized 


cleaning of castings. 

Following a description of the 
proper cleaning equipment fon 
each type of casting job and ways 
of maintaining it, Mr. Gardner out 
lined the history of cleaning meth 
ods trom the eighteenth century to 
the present. The theory, he said, is 
the same as it was then, but meth 
ods are more economical and efh 
cient today. 

Following Mr. Gardner's talk, a 
motion picture film was presented 
showing cleaning methods in_ the 
Ford Motor Co. foundry at Dear 
born, Mich. 

Lt. Col. Joseph Gauss of Erie was 
the speaker at the coffee talk ses 
sion. His subject was “Wrth the 
Armored Forces in Germany” and 


was highly interesting. 


Birmingham District 
J. P. McClendon 

Stockham Valves & Fittings 
Publicity Chairman 


“FouNDRY SAND PRACTICE” was 
discussed by Clyde <A. Sanders, 
American Colloid Co., Chicago, at 
the May 20 meeting, held at the 
TFutwiler Hotel, Birmingham. 

The 75 members and their guests 
who attended the mecting found 
Mr. Sanders to be a most interest 
ing speaker and one who knows his 
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The finest quality Match- 
plates ever produced in our 
history! 


Fast delivery of ordinary 
plates in from 4 to 6 days! 


At prices only slightly higher 
than 12 years ago! 


“SCIENTIFIC 


CAST PRODUCTS Gre 


1388-1392 EAST 40th STREET 
CLheEverc ano 3 OnIC 


2520 WEST LAKE STREET 
CHICAGO 12, ILLINOIS 








Foundry 
Sand 
Testing 


HANDBOOK 


A foundryman may select his scrap 
with the greatest of care. His melting 
procedure may check with the most 
advanced practice. And he may exer- 
cise full control over his methods 
BUT he cannot consistently pro- 
duce sand-castings in molds prepared 
from uncontrolled sand mixtures 


A casting is only as good as the 
mold that’s why the A.F.S. 
FOUNDRY SAND TESTING HAND- 
BOOK is a “must” for the foundry- 
man's library. Order your copy today 
$2.25 to A.F.S. Members; $4.00 List 
Price. 


AMERICAN FOUNDRYMEN’S 
SOCIETY 
222 W. Adams St., Chicago 6 
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subject thoroughly. Mr. Sanders 
brought out facts essential to secur 
ing best results from foundry sands 
Chapter Vice-Chairman C, P. Cald 
well, Caldwell Foundry & Machine 
Co., Birmingham, presided. 

In a short business session, ]. A. 
Bowers, American Cast Iron Pipe 
Co., announced the following nom 
inations for Chapter officers and 
directors for 1949-50: 

Chairman—C. P. Caldwell, Cald 
well Foundry & Machine Co.; vice 
chairman—Morris Hawkins, Stock 
ham Valves & Fittings, Inc.; and 
secretary-treasurer—Fred K. Brown, 
Adams, Rowe & Norman, Inc. 

Nominations for the Board ol 
Directors included: W. Guy Bagley, 
Woodard Iron Co.; R. R. Deas, 
Hamilton Research Co.; H. W. 
Gethin, Alabama Clay Products 
Co.; and Dr. James T. MacKenzie, 
American Cast Iron Pipe Co. 

The entire slate of officers and 
directors was elected unanimously. 


Central New York 
John A. Feola 
Crouse-Hinds Co. 
Publicity Chairman 
THE ANNUAL OUTING and Busi 
ness Meeting, concluding the Chap 
ter’s activities for the 1948-49 sea 
son, was held at Mountain Top 
Grove, Binghamton, June 10. 
Hosts to the 115 members and 
guests were G. C. Ford of the Fair 
banks Co., Binghamton; E. Kime 
and A. Hall of the Hallstead Iron 
Foundry Co., Hallstead, Pa.; Mrs. 
Louise Sacrey, Frank L. Phillips 
Co., Binghamton; and M. H. Steele, 
Sweets Foundry Co., Johnson City. 
The day’s program consisted of 
a buffet luncheon, refreshments 
and sports in the afternoon, and a 
business meeting at five o'clock, fol 
lowed by a clam bake dinner. 
The following officers were elect 
ed for the 1949-50 season: 
Chairman — J]. F. Livingston, 
Crouse-Hinds Co., Syracuse; vice 
chairman—David Dudgeon, Utica 
Radiator Corp., Utica; secretary 
W. Dunn, Oberdorler Foundries, 
Syracuse; and treasurer—D. J]. Mer 
win, Oriskany Malleable Iron Co. 
Directors to serve three years 
H. Boardman, General Electric Co., 
Elmira; C. M. Fletcher, Fairbanks 
Co., Binghamton; and J]. O. Ochs 
ner, Crouse-Hinds Co., Syracuse. 
Appointed as chairmen of vari 
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SPECTROGRAPHIC 
LABORATORY CONTROL 


in formation 


This recent development for 
the formation of NODULAR 
GRAPHITE in IRON requires 
close control of the MAGNE- 
SIUM CONTENT. 


SPECTROGRAPHIC ANALY- 
SIS is rapid, accurate, and par- 
ticularly well suited for this 
vital MAGNESIUM analysis. 


Regardless of your location, 
Air Parcel Post and Special 
Delivery bring our facilities 
into your plant. Your samples 
are analyzed the same day we 
receive them and immediately 
reported by phone, wire or 
letter, as you wish. The cost is 
very modest. 


We invite you to write for our 
free informative price folder 
covering the analysis of met- 
als and non-metals. Merely 
complete and mail the coupon 
below. 


CHICAGO SPECTRO SERVICE 
LABORATORY, INC. 
2454 West 38th Street 








Please send me, without cost 
or obligation, your Price In- 
formation Folder. 
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LESTER B. KNIGHT & ASSOCIATES, INC 
4 a oc , 
Ce LL My 166s 
600 WEST JACKSON BLVD., CHICAGO 6, ILLINOIS 


30 CHURCH STREET, NEW YORK 7, NEW YORK 


ENGINEERING SERVICE 
for Surveys + Modernization + Mechanization 


CONSULTING SERVICE 
for Management - Sales - Production 
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PRODUCTION 
of 
GREY IRON CASTINGS 


“4 


ONE OF THE NATION’S 
LARGEST AND MOST MODERN 
PRODUCTION FOUNDRIES 


oo 


ESTABLISHED 1886 


THE WHELAND COMPANY 


FOUNDRY DIVISION 


MAIN OFFICE AND MANUFACTURING PLANTS 
CHATTANOOGA 2, TENNESSEE 
a 


ous committees were Peter E. Kyle, 
Cornell University, Educational; 
W. A. Mader, Oberdorfer Found 
ries, Syracuse, Non-Ferrous; and 
John A. Feola, Crouse-Hinds Co., 
Syracuse, Publicity. 


Western Michigan 

Stanley H. Davis 

Campbell, Wyant & Cannon Foundry Co. 
Chapter Vice-Chairman 


NEW OFFICERS AND DIRECTORS ol 
the Western . Michigan Chapter, 
elected at the May 9 meeting of the 
Chapter at the Cottage Inn, Mus 
kegon, (reported in the June issue 
of AMERICAN FOUNDRYMAN) are: 

Chairman—C. H. Jacobson, Dake 
Engine Co., Grand Haven; vice 
chairman—S. H. Davis, Campbell, 
Wyant & Cannon Foundry Co., 
Muskegon; secretary—R. P. Shatter, 
Lakey Foundry & Machine Co., 
Muskegon; and treasurer—L. D. 
Ramsey, Paul Weiner Foundry Co., 
Muskegon. 

Elected directors for three-yeat 
terms were — E. P. Babcock, Chal 
lenge Machinery Co., Grand Hav 
en; K. C. McReady, Muskegon Pis 
ton Ring Co., Muskegon; and W. 
I. Holt, Enterprise Brass Co. 

Elected a director for one yeat 
was Retiring Chapter Chairman 
W. A. Hallberg, Lakey Foundry & 
Machine Co., Muskegon. 

It was announced that the Chap 
ter’s meetings for the 1949-50 season 
will be held the first Monday of 
each month instead of the second 
as during the last year. The meet 
ing place of the Chapter will con 
tinue to be the Cottage Inn. 
Central Michigan 
A. J. Stone 


Albion Malleable Iron Co. 
Publicity Chairman 


THe May 17 mMeetrinc, held at 
the American Legion Clubhouse, 
Battle Creck, featured a talk by 
Frank G. Steinebach, Penton Pub 
lishing Co., on “The Future of the 
Foundry Industry.” 

Men, the speaker said, make up 
the industry — not the machines, 
materials and tonnages of castings 
produced. During the war, Mr. 
Steinebach added, the foundry in 
dustry was publicized because the 
War Manpower Commission made 
an effort to conserve the industry's 
manpower in order to overcome 
the castings shortage. 

Since the war, the speaker said, 
several factors have influenced the 
production of castings. The first of 
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SILVERY 


The choice of Foundries 
who demand the best. 


“Sisco” Silvery is a “must” 
in the modern foundry. Its 
use means better castings 
at lower cost. It rd 


the needed silicon. 


Full information upon 
request, 


@VIRGIN ORES 
@ LADLE MIXED 
@ MACHINE CAST 


tHe JACKSON 
IRON & STEEL CO. 


JACKSON, OHEO 











“OLIVER” 


No. 88-D TILTING ARBOR 


SAW BENCH 


@ Arbor tilts up to 45° to enable operator to 
rip, cross-cut, miter or dado while work re 
mains flat on table. 

@ Precision-built for greatest accuracy, case of 
operation and safety. 

@ Carries saw up to 18-inch diameter. 

@ Large table — plain or rolling type. 


Saves time for pattern makers. . . 
Write for Bulletin No. 88-D 


OLIVER MACHINERY COMPANY 
Grand Rapids 2, Mich. 
ORES. oe Ss oe 
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these is the threat of future war, 
the second material shortages and 
the third the increased cost of labor. 

In the future, Mr. Steinebach 
said, further modernization and 
mechanization of the foundry in- 
dustry will present new problems 
to be overcome in order to con 
tinue advancement of the industry. 

The foundry industry, Mr. 
Steinebach said, is a good index of 
the rise and decline of business. 
Early this year, the consumer mar 
ket was temporarily at a standstill 
because prices were too high for 
the majority of the people and the 
ratio of yearly income to the cost 
of luxury items was too low. 

The speaker said that open house 
visitations to foundries not only 
promote better 
the industry on the part of the com 


understanding of 


munity, but encourage the found 
ries themselves to promote better 
housekeeping. Visitations, he add 
ed, are undoubtedly one of the 
cheapest forms of advertising. 

Dr. Austen J. Smith of Michigan 
State College was technical chai 
man for the meeting and Prof. C. C. 
Sigerfoos, also of Michigan State 
College, presided. 

Central Indiana 

W. K. Mitchell 

L. W. & W. K. Mitchell Co. 
Chapter Reporter 


PLANS FOR THI 
and outing, tentatively set for Sep 


ANNUAL PICNK 
tember 10, were discussed by the 
Central Indiana Chapter Board of 
Directors at a meeting held June 13 
in the Athenaeum, Indianapolis. 
S. F. Swain, Golden Foundry Co., 
Ind., 
chairman, formally 
post from Retiring Chairman Rob 
ert Langsenkamp, Langsenkamp 
Wheeler Brass Works, Indianapolis, 
and presided over the meeting. 
Jack W, Giddens, International 
Harvester Co., 
vice-chairman, 


Columbus, newly clected 


act epted the 


Indianapolis, new 
reported progress 
made on securing speakers for the 
coming season. Allan J. Reid, Gen 
eral Refractories Co., Indianapolis, 
was renamed membership chairman 
and W. K. Mitchell again was ap 
pointed chapter reporter for the 
1949-50 Robert Spurgin, 
Swavne-Robinson & Co., Richmond, 
Ind., will assist Mitchell. 

\fter outlining plans for a sus 
tained membership drive, to be held 
next fall, Chairman Swain set Au 
gust for the next Directors’ meeting. 


scason., 


PROPER DESIGN~ 
still the most 
important ingredient 


Despite the great advances in 
the use of alloy steels, the shape 
and proportions of a part are 
still of more vital significance 
than its material. 

In an overall view, we should 
rate Design (1), the choice of 
the proper Steel (2), and its 
Treatment (3), in that order of 
importance. All are, of course, 
matters of great concern, but 
if the design is wrong then the 
proper choice of steel and its 
successful treatment serve no 
useful purpose. 

What is the metallurgical sig- 
nificance of poor design? It 
promotes unhealthy stress con- 
centrations and troublesome 
variations in the proportions 
of adjacent parts. 

To stress the relationship of 
good design to metallurgical 
and economic factors, we have 
prepared a book helpful to 
designers, showing by sketches 
a great many factors in good 
and poor design which influ- 
ence the behavior of a part in 
service. 


Climax Molybdenum Company 


500 Fifth Avenue 
New York City 





Please send your 


FREE BOOKLET 
KEYS TO SATISFACTION 


Name............ 


Position. 








“FALLS BRAND” ALLOYS 


AMERICA'S LARGEST PRODUCERS OF Al 


FALLS” 
ANTI-PIPING 
COMPOUND ‘“B" 


FOR USE IN IRON AND 
STEEL FOUNDRIES TO: 


. . . reduce the depth of the pipe, without 
causing segregation, in the produc- 
tion of castings and ingots. 


. is practical for both small and large 
castings and ingots because it is im- 
portant that the castings be properly 
fed and have uniform grain structure 
regardless of the size of the finished 
product. 


will cause no change in chemical 
analysis because there are no ele- 
ments in the compound that will 
cause contamination. 


it is easy to handle because it is a 
powder and is suitably packed in 
metal containers. 


WRITE FOR COMPLETE DETAILS 


Smelting & Refining Division 
Continental Copper & Steel Industries, Inc 
BUFFALO 17, NEW YORK 
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Every AFS publication is basic 
data, reflecting actual practice 
in industry. Each book is 
written for the practical 
foundryman who wants authoritative 


information on approved 


techniques and materials, with down-to-earth 


application to practical production 


problems , 
MR He ee MP ee oe 


AMERICAN FOUNDRYMEN’S SOCIETY 
Check the list of “How-to-Do-It’ 222 WEST ADAMS ST. 
books to be sure that you have CHICAGO 6, ILLINOIS 
a complete library for ready 8 Please send the books circled below. $___ =r mittance enclosed. 
reference. 1234567 8 
| 10 11 12 13 14 15 16 17 18 19 20 21 22 23 24 25 26 
27 (Vol. 51, Vol. 53, Vol. 54, Vol. 55) 28 29 
3 Nome 
Address 
City 
Company 
AFS pays postage when remittance accompanies order. 





From Pig’s Ears to Oysters... 


From Flue Dust to Ingots 


THE BUTLER 


CARSCOOP 
Handles Them All! 


Not only handles them but handles them at a 
big saving in cost. 

Pig‘s ears, oysters, battery plates, coal, cement, 
sand,— in fact all sizes and kinds of granular 
materials. There are mighty few things the 
CARSCOOP hasn’‘t been called upon to unload 
and carry. 

The CARSCOOP’s amazingly efficient scoop- 
ing-action, — its unparalleled agility in working 
in cramped quarters, its extremely short turning 
radius (6 ft. 6 in.) and its large capacity scoop 
(10 cu. ft.) unquestionably makes it the world’s 
fastest car unloader. 


The Butler CARSCOOP may solve your ma- 
terials handling problem,—just as it has for 
hundreds of the country’s largest industrial 
plants. It’s certainly worth your investigation. 
There's complete informati awaiting your re- 
quest. Write today. 





ioe U T L & be 8 i - C 0 Sales Representatives in Principal 
* WAUKESHA, WISCONSIN Cities and Foreign Countries 


CARSCOOP DIVISION 








8100 PSI 


42800 PSI 


Charles C. Kawin Co. 


Metallurgical Chemists, Foundry and Wetallurgical Engineers, Wetallographers, Physical Tests 
431 SOUTH DEARBORN STREET, CHICAGO 5, ILLINOIS - 110 PEARL STREET, BUFFALO 2, NEW YORK 
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Setting one of the 54 
LINOIL cores needed 


to make the gear 






_ case for a Gridley 





Automatic Bar Ma- 






chine at Hill Acme. 











(DIVISION OF ARCHER-DANIELS-MIDLAND COMPANY) 


2191 WEST 110th STREET - CLEVELAND 2, OHIO 








Smaller Foundries, 


2 These two Whiting #4 
Cupolas are served by side- 
dump skip hoist chargers 


onorail lorry 


he skip hoist 


CHANICAL 


CH 
a : 
“ZS —J 
$s}, b ee | 
st | |r 
ark | 


SIDE-DUMP UNDERSLUNG 
SKIP CRANE 





Lotel fel 2015 SWIVEL 
CRANE 


be) $11.10) 3 
SKIP 


GANTRY 
TROLLEY 


OVERHUNG 
CRANE 


CRANE 








